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NOTE 



TO 



THE CRAG MOLLUSCA. 



In the Appendix to the ' Crag MoUusca/ p. 323, is the notice of a fossil which I 
have there assigned, with doubt, to the Genus Aplysia, conceiving it to have been the 
calcareous portion of an internal shell ; and as it is important that errors of this kind 
should not remain uncorrected, I take the earliest opportunity of making the correc- 
tion. In the living Aplysia there is a shell or shield situated on the back of the animal, 
encysted in the mantle, covering the branchial region ; and although this internal 
shell in the recent state is thin and coriaceous, I thought it possible there might be 
sufficient calcareous matter in the shell of some species of that genus to permit its 
being preserved in a fossil state. In this I have been mistaken. Considerable doubt 
was entertained by me at the time of pubhcation, but it was my desire to have 
everything figured that appeared to be in any way connected with the MoUusca of the 
Crag. 

In the course of my examination of the Eocene Bivalves, now preparing for 
publication, my attention has been directed to the Genus Anomia, and I find there 
that the right or under valve is sometimes so small as almost to be obsolete or useless 
as a protection to the living animal, the diameter of the upper valve being in some 
instances three times that of the lower, and the construction of this latter is often 
so thin and fragile as to permit the greater part of it to be easily destroyed. From 
the umbonal region of this valve, proceeding towards the larger side in the interior 
of the shell, are two thickened ridges, one forming the dorsal margin and the other 
extending downwards to the body of the shell immediately on the hinder edge of the 
foramen, which gives a strength and protection to this part of the valve over the 



2 NOTE TO THE CRAG MOLLUSCA. 

other, and this is the state and condition of the specimens of my little Crag fossil, 
the correct position of which I had been unable to determine ; the figure, therefore 
(fig. 24, Pi. XX K I) will serve as an illustration of the under valve of what probably 
was the young state of the Crag A. ephippium. 

There is every reason to beUeve that the Genus Aplysia existed during the Tertiary 
Period, but as yet it appears we have no well-attested specimens of their remains 
having been preserved in a fossil state. 



S. V. WOOD. 



May, 1860. 
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Genua— PYGVRVS, d'OrUgny, 1855. 



EcHiNANTHiTES, Letke, 1778. 
Clypeasteb (pan), Lamarck, 1801. 
EcHiNOLAMPAS (pars), Jffosnz, 1836. 
Pyourus (pars), Jgasaiz 1840. 
Py GURUS, d'Orbigny, 1855. 

Pygurus, Dewr, 1858. 
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The genus Fygurua^ as now limited, is composed of large, discoidal, or clypeiform 
urchins, in which the test in general is more or less enlarged at the sides, and rostrated 
posteriorly ; its upper surface is usually depressed, and rarely elevated. 

The ambulacral areas and poriferous zones in the upper surface form petaloidal expan- 
sions, which have an elegant form, being in general contracted at the border, enlarged 
in the middle, and attenuated at the apex. The anterior single area is narrower than the 
antero- and posterolateral areas ; the summit is in general central, or slightly excentral, 
the inclination being always forwards. 

The base is concave and much undulated, the wide basal inter-ambulacra swell into 
prominent cushions, and the narrow ambulacra form narrow valleys between them. 

The mouth-opening is pentagonal, and always excentral; the peristome is surrounded by 
five prominent lobes, with which five expanded ambulacral petals alternate ; in the pori- 
ferous zones near the mouth the pores are closely crowded in triple oblique ranks ; 
these perforated petals form an oral rosette or a penta-phylloid floscule (PI. XXXVII, 
fig. 1 3, e). 

The vent is infra-marginal ; it is in general oval, and surrounded by a distinct area, 
which occupies the rostrated portion of the single inter-ambulacrum ; the long diameter 
of the opening in general corresponds with the longitudinal axis of the test, although it 
is sometimes transverse (PI. XXX, fig. 2 ^). 

The apical disc is very small, and occupies the summit; it is composed of two 
pairs of narrow, perforated, and a single rudimentary imperforate, ovarial plate ; five 
minute ocular plates, with central eyeholes, are interposed between the ovarials (PI. XXXV, 
fig. 3). The small madreporiform body is attached to the surface of the right anterior 
ovarial, and forms thereon a spongy eminence, which extends over the other discal elements 
(fig. 3^). 

The tubercles are very small on the upper surface, but larger at the base ; they are 
surrounded by sunken areolas, have their summits perforated, and the inter-tubercular 
space TOvered with close-set miliary granules (PI. XXXV, fig. 2 e, g), 

^' 51 
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VxQZ%S^yiACVkiAA%\t CotUau. n. XXXV, fig. 2 a, 4, Cj d, e, /, y. 
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'/';-' PrGCBCf MiCHEU3ii« CcptUao, Etudes for les Itchinidf Fots. de I'ToDDf, p. 70, 

pL T, fig, 7, 1849- 

# 

— ravTAGOlfJiLis. Wright, Ann. and Mag. of Nat. Hist., 2d ser., toI. ix, pL ir, fig. 

3, p. 313, 1851. 

— — Forbes, io Morris's Catalogae of British Fossils, 2d ed., p. 88, 

1854. 

— MicHELiyi. D'OrbigDj, PaL Frao^. ter. Cr6tac^ t. vi, p. 301, 1855. 

— ' Djitoustiakcs. Dafoust, Note sar les Foss. sp^ciaax k U Ssrthe, p. 6, 1856. 

— - MiCBELilfl. Desor, Sjnopsis des Echinides Fotnles, p. 315, 1857. 

— *-> Cotteaa et Triger, Echinides da d^Mrtement de la Sarthe, pi. 

xiii, figs. 1 — 5, p. 65, 1858. 

Tent oval, or sub-pentagonal, very slightly indented before and rostrated behind ; upper 
surface convex, under surface concave, with prominent, cushioned, basal inter-ambulacra ; 
apical disc nearly central ; ambulacral areas and poriferous zones widely petalloid on the 
upper surface, contracted at the lower fifth, and lanceolate at the apex ; inter-ambulacra 
with two flat ridges, which in each area extend from the disc to the mouth ; vent elliptical, 
infra-marginal, lodged in a deep anal depression, with inclining sides ; mouth-opening 
large^ pentagonal, excentral ; peristome surrounded by five prominent oral lobes and five 
depressed phylloidal floscules. 

Dimensions. — Height, one inch and one tenth ; antero-posterior diameter, three inches 
and one tenth ; transverse diameter, three inches and one tenth. 

Description. — ^T he first specimen of this Pyguras I obtained was an elongated subpen- 
tagonal variety, resembling in outline some of the Yorkshire specimens, and which I erro- 
neously referred, in my ' Memoir on the Cassidulidse of the Oolites,' to P . pentagonalis, 
Phil, ; since that time I have collected a very fine series of this urchin, which I have care- 
fully compared with M. Cotteau's beautiful figures, and have no hesitation in referring 
thorn to Pygurus Michelini, Cott. Our English examples are larger than those from the 
SarthCi but in all the details of their anatomy they are identical with that form. 

The test is nearly orbicular ; in some specimens it is longer than broad, flattened, or 
slightly concave before, and produced or rostrated behind ; the upper surface is convex, and 
rises to a prominent vertex (fig. 2 c, d), which is sub-central, and from which the sides 
decline unequally ; in consequence of the prominence of the single ambulacrum, the 
posterior side forms a more regular inclined plane than the anterior side (fig. 2 d) ; the 
border is very much undulated, and the base concave. 

The ambulacral areas are widely petalloid on the upper surface, narrow at the border 
and base, and again expanded near the mouth ; they are sharply lanceolate at the apex, 
and closely approximated at the disc (fig. 2 a) ; the poriferous zones on the upper surface 
are formed of an inner row of round holes and an outer row of oblique, slit-like apertures. 
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the length of which gradually diminish from the middle of the petal upwards to the 
apex, and downwards to about the lower fifth of the area, where the oblong pores are 
reduced to simple pores, like those of the inner row (fig. 2 d); at the border the pairs of 
pores lie close together, at the base they are much wider apart (fig. 2 6), and about half 
an inch from the mouth they again greatly increase in number, and in the depressed 
phylloidal floscule form a regular series of triple oblique pairs (fig. 2 £), with twelve rows 
in each zone. 

The inter-ambulacral areas are uniformly convex above, the posterolateral and single 
inter-ambulacrum are of the same width, and the anterior pair are narrower at the under 
surface ; these segments form prominent cushions, which are very tumid at the border, but 
less so near the mouth ; the most prominent part of each cushion is flattened at the 
interspace between the ridges which radiate from the disc to the mouth. 

The single inter-ambulacrum is produced, rostrated, and deflected ; at its infra-marginal 
border is a deep anal depression, with prominent and inclined sides, at the bottom of 
which the elliptical anus opens (fig. 2 b) ; the anal valley indents the border, and forms a 
conspicuous notch in the margin when the test is viewed from behind forwards, as is well 
shown in fig. 2 c, which likewise exhibits the undulations of the base. 

The apical disc is remarkable for the size of the madreporiform body and the 
smallness of the genital plates (fig. 2/) ; the anterior pair are less than the posterior pair, 
and the four are perforated ; the single plate is posterior, and imperforate (fig. 3) ; the 
small rhomboidal ocular plates alternate with the genitals, the very minute eyeholes are 
perforated in the centre of the plates ; the madreporiform body rises from the surface of 
the right antero-lateral genital, extends over the surface of all the others, and occupies the 
centre of the disc (fig. 8). 

The large mouth-opening is sub-central and forward ; the peristome is pentagonal, 
and surrounded by five prominent oral lobes (fig. 2 6) ; alternating with them are the five 
depressed phylloidal terminations of the ambulacra, in which numerous pores are arranged 
in triple oblique rows ; this crowding together of the pores in regular order, imparts 
an ornamental character to the five oral ambulacra. 

The tubercles on the upper surface are very small, on each plate they are arranged in 
four or five tolerably regular horizontal rows, and surrounded by sunken areolas; 
the inter-tubercular surface is covered with microscopic granules, placed so close together 
that all the intermediate portion of the plates, when examined with a low magnifying 
power, is seen to have a finely sculptured appearance. At the base the tubercles are 
larger, and disposed with less regularity ; they increase in size, and are set closer together 
at the border and on the convex surface of the five basal cushions, whilst they are still 
larger and placed vnder apart near the mouth-opening and on the sides of the ambulacra. 

Affinities and differences. — This species has been frequently confused with Fygurus 
depressus, Ag., which it very much resembles ; according to M. Cotteau, it is distinguished 
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from that species by the following characters, " Par sa forme plus oblongue, plus allongee, 
par ses ambulacres relativement plus larges, se retrecissant moins brusquement et l(^es, aux 
approches du peristome, dans des sillons plus droits et plus prononces, par sa face inferieure 
moins deprimee. Ces deux especes caracterisent d'ailleurs un horizon different ; le Pygurw 
MicAelini, propre aux couches de la Grande Oolite, se rencontre associe a F Fchinobrissus 
clunicuiaris, au Collt/ritea ovalis, a VHyhoclypm gibhendw^ tandis que le Pyyurus depressus 
se trouve dans le Kelloway ferrugineux avec le CoUyriiea elliptica, V Echinobrissus Gold- 
fusm, le Paeudodiadema Calloviense, etc/'* 

Pygurm MicAelini, CJott., resembles Pyyurus pentayonalis^ Phil., in its general outline ; 
the former, however, is more depressed on the upper surface and more undulated at the 
base, the anterior border is more concave^ and the single inter-ambulacrum more 
rostrated and deflected. 

Locality and Stratiyraphical position. — I found one small example of this species in 
the Great Oolite at Minchinhampton, where it is excessively rare. I have collected 
beautiful specimens in the Combrash near Trowbridge, Wilts, and my kind friend, the 
Rev. A. W. Griesbach, presented me with the magnificent specimen figured at PI. XXXV, 
which he obtained from the Cornbrash at Rushden (Northamptonshire). I have two 
inferior specimens from the Cornbrash near Yeovil. The specimen of this species I 
first figured was said to have been found in the Lower Trigonia Grit (zone of Jmmonites 
Parkinsoni) at Shurdingtou Hill, near Cheltenham. This urchin has been collected from 
a marly bed of Combrash near Fairford ; it was found by my friend, J. Lowe, Esq., in 
the Combrash at Wincanton ^Somerset), and I have seen specimens which were obtained 
from the Bradford clay at Bradford, Wilts. It seems therefore that the range of this 
species, like many other Echinodermata which first appeared in the zone of Ammonites 
Parkinsoni, Inferior Oolite, extended onwards through Fuller's earth, Great Oolite, 
Bradford clay, and Forest marble, into the Cornbrash, in which formation they all became 
extinct. 

The foreign distribution of this Pyyurus is the same as in our English Oolites. M. 
Bouchard-Chantereaux kindly sent me a specimen which he collected from the Great Oolite 
near Boulogne-sur-Mer. 

It has been collected by M. Triger at " Monne (carriere de Bemay), La JauneUere, 
Hyere, Noyen, Pecheseul, route de Coutilly, route de Sure a Mortagne. 

" Tabl de M. Triger, Bradford Clay, Ass. No 1, et Forest marble. Ass. No. 4." 

It has been found by M. Cotteau in the " Grande Oolite de Asnieres, Chatel- 
Gerard (Yonne)," and by M. Desor in the " Mames Vesuliennes du Jura Soleurois et 

Argovien.^t 

* Cotteau et Triger, * fichioides du departement de la Sarthe,' p. 67. 
t Ibid. Ibid. p, 67. 
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Pygurus pentagonalis, Phil PL XXXVI, fig. 1 a, b, c, d; fig. 2 a, b. 

EcHiNANTHiTES oRBicuLABis. YouDg and Bird, Geol. Supv. of Yorksh. Coast, pi. yi, fig. 5, 

p. 213, 1822. 
Cltpeasteb pentagonalis. Phillips, Geology of Yorkshire, pi. iv, fig. 24, 1829. 
EcHiNOLAMPAS PENTAGONALIS. Morris, Catalogue of British Fossils, p. 52, 1843. 
Ptgubus PENTAGONALIS. Forbes, in Morris's Catalogue of Brit. Fossils, 2d ed.p.8, 1854. 

— — Desor, Synopsis des Echinides Fossiles, p. 314, 1858. 

Test sub-peDtagonal, emarginate, and concave anteriorly, wide in the middle, produced, 
and deflected posteriorly ; upper surface convex, with a conical vertex, ambulacral areas 
and poriferous zones widely petalloid in the upper two thirds of the dorsal surface, and very 
narrow in the lower third ; apical disc small, central, forming the vertex of the test ; under 
surface concave ; basal inter-ambulacral cushions moderately prominent ; mouth-opening 
small, sub-central, forwards ; peristome pentagonal, with five mammillated oral lobes and 
five narrow ambulacral phylloidal floscules ; vent elliptical, infra-marginal, situated in a 
deep anal valley. 

DimenHoM. — a. Height, one inch and four tenths ; transverse diameter, three inches 
and three quarters ; anlero-posterior diameter, three inches and nine tenths. 

B. Transverse diameter, three inches and a half ; antero-posterior diameter, three inches 
and four tenths. 

c. Height, one inch and one fifth ; transverse diameter, three inches ; antero-posterior 
diameter, three inches. 

Description. — I have given the measurements of three difierent Yorkshire specimens of 
this Pygurus. The specimen a was collected from the Coralline Oolite at Hildenley, near 
Malton, by C. W. Strickland, Esq. ; the specimen b was obtained near Scarborough, 
and belongs to the Scarborough Museum ; and the specimen c was collected from the 
Lower Calcareous Grit near Scarborough. The examples from the Coralline Oolite are in 
general much larger than those found in the Lower Calcareous Grit. 

The test has an orbicular or sub-pentagonal form ; the anterior border is emarginate and 
concave ; the antero-lateral border expands outwards to the middle of the test, where its 
greatest diameter is attained. The postero-lateral border slopes inwards and backwards, 
and forms a rostrated and deflected termination. This is the form of the urchin figured 
in fig. 1 a, b, from the Calcareous Grit, which may be taken as a type of the species. 
In the one from the Coralline Oolite (fig. 2 a) the test is altogether orbicular, and more 

convex. 

The ambulacral areas are remarkably petalloid (fig. I a) on the upper surface, the lower 
third of the area is very narrow, the middle third much expanded, and the upper third 
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bmoeobte. Tbe poriferans zones <mi the dix«al fimiaoe are formed of an inner row of oblong 
boles^ and an outer row of obliqne, dit-Iike apotoies, both rows being conjugate throng 
very fine sulci (fig. 2 6); nttbe lower fburth of the laoe the slit-like outer pores oontnct 
into simple pores like those of the inner row ; at tbe border the pairs of pores lie dose 
together^ whilst at the base thej are wide apart ; near the moulh-<^iening the ambulacn form 
jdi jUoidal expansions, in which the pores lie crowded in trifde, oblique pairs ; the mam- 
millated character of the oial lobes occasions a ccMisiderable contraction of the areas around 
the peristome (fig. 1 b). 

Tbe inter-ambulacral areas on the upper surface are uniformly convex ; the anteiior pair 
are narrower than the posterior pair ; tbe single area, which is about the same width of the 
latter, is produced, rostrated, and deflected (fig. 1 c), and in some varieties forms a caudal 
prolongation ; at the under surface, which is concave, the basal inter-ambulacra are modoatdy 
convex ; the postero-lateral pair and single inter- ambulacrum are more so than the anterior 
pair ; the anal valley is deep, with inclined sides, and the vent is large and elliptical 

(fig. 1 *). 

The mouth-opening is smaU, sub-central, and forwards ; it lies at tbe most concave part 

of tbe base ; tbe peristome is pentagonal, and tbe five oral lobes, formed by tbe terminations 
of the inter-ambulacra, have a prominent, mammillated character, which occasions a con- 
traction of tbe ambulacra at the point where they join the peristome ; the protrusion of the 
lobes removes the mouth itself far from the surface ; the emargination of the anterior 
border is more conspicuous at the base, and the anteal sulcus occasions a considerable 
depression in the anterior border. 

The tubercles are very small, and arranged in close-set rows, of which there are 
five or six on each plate (fig. 2 6) ; the areolas are well defined ; the tubercles at 
tbe base are much larger than those on the upper surface ; they are more developed at the 
border, on the declining sides of the cushions, and near the mouth, than on the convex 
surface of these prominences, where they are small and closely aggregated together ; the 
tubercles here are distinctly perforated (PI. XXXV, fig. 2 y), whilst the intermediate surface 
is covered with close-set microscopic granules. Few portions of the specimens I have 
seen are sufficiently well preserved to show the sculpture ; in those from the Calcareous 
Grit it is almost always efiaced, whilst in those from the Coralline Oolite it is concealed 
by the Oolitic (Coralline mud in which the most of them is enveloped. 

The apical disc is small and central (fig. Id); the madreporiform body, which is 
round, convex, and prominent, forms the vertex, the large ambulacral petals covering 
nearly all the other portion of the upper surface. In fig. 1 c the dorsum forms a conical 
eminence through the development of the petals and disc (fig. 1 a). 

JJinitieB and difference$. — ^This species so closely resembles JPygurm MicAelini, Cott., 
that it is only after a careful analysis of its specific characters the differences between them 
are discovered. Py^urus pentcyoncUis is more convex on the upper surface, and more con- 
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cave at the base ; the ambulacral petals on the dorsal surface are petalloid only in the 
upper two thirds of their length, and very narrow and graceful in the lower third of the 
areas (fig, 1 a, c; &g, 2 a) ; the anterior border is emarginate and concave, and the under 
side is impressed by the anteal sulcus ; the posterior inter-ambulacrum is rostrated and 
deflected ; the mouth-opening is small, and the oral lobes large and prominent. When 
these characters, which are permanent in all the examples I have examined, are compared 
with the homologous parts in Pygurm Michelini, which have been already described, the 
distinction between the species will be readily determined. (Compare PI. XXXV and 
XXXVL) 

Locality and Stratigraphical portion. — I have collected this urchin from the Lower 
Calcareous Grit at BuUington-green, near Oxford, at Farringdon, Berks, from the same 
rock at Scarborough, Castle Hill, and Gristhorpe Bay, on the Yorkshire coast. It is like- 
wise obtained from the Coralline Oolite at Scarborough and Ayton, and at Malton and 
Ilildenley ; from the latter locality I have been enabled to study a fine large specimen, 
kindly presented to me by C. W. Strickland, Esq., and beautifully developed by him. My 
kind friend, John Leckenby, Esq., communicated the beautiful specimen figured in 
PL XXXVI, fig. 2 a, which came from the Coralline Oolite of Malton, and belongs to the 
Scarborough Museum. The small specimen (fig. 1 a^ 6) was collected by my friend. Dr. 
Murray, of Scarborough, from the Lower Calcareous Grit, near that town, and generously 
given to me by him for this work ; Py gurus pentagonalia is, therefore, a true Corallian form, 
and a most characteristic urchin of this formation, both in the Midland Counties as well 
as in Yorkshire. 

Pygurus costatus, Wright, nov. sp. PI. XXXVII, fig. 1 a, h, c, d, e, /. 

Test sub-pentagonal, discoidal, much depressed at the upper surface ; ambulacral petals 
large, costated, extending over four fifths of the upper surface ; anterior border fiat, emar- 
ginate ; posterior border rostrated ; postero-lateral border very thin ; apical disc excentral, 
forwards ; base flat ; mouth-opening large, sub-central ; peristome surrounded by five large 
oral lobes and five spoon-shaped phylloidal floscules. 

Dimensions. — One large specimen. — Height, one inch and one tenth; transverse 
diameter and antero-posterior diameters, equal, four inches. 

Specimen, PI. XXXVII. — Height, nineteen twentieths of an inch ; transverse diameter, 
three inches and three tenths ; antero-posterior diameter, three inches and three tenths. 

Description. — ^This urchin is remarkable for its discoidal form and for the prominent, 
costated character of its dorsal ambulacra ; the anterior border is fiat, the sides form obtuse 
angles near the middle of the disc, and the posterior border is rostrated, but not deflected ; 
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the upper sor&oe is Terjr much depressed^ and remarkable for the costated character of 
the ambulacral areas, whidi are widely petallcnd four fifths of the distance between the 
disc and border (fig. 1 a). The poriferous zones consist of an inner row of oU(Hig 
pores, and an outer row of oblique, slit-like pores, conjugate throughout by fine sulci 
(fig. 1 ^ ; the transrerse pores are separated by thin septa, on the surface of which a series 
of minute granules are arranged ; there are from seven to nine pair of pores opposite 
each large inter-ambulacnd plate (fig. 1 d). Near the border the pores are simple, and set 
close together ; they continue so round the mai^nal fold ; at the base they are placed wide 
apart, from their ambulacral plates being large and rhomboidal ; on the outer two thirds of 
these segments, near the mouth, the areas suddenly expand (fig. 1 6), and between the oral 
lobes they again as suddenly contract, forming thereby spoon-shaped depressions around 
the mouth (fig. I e). On the sides of these depressions the poriferous zones present a 
remarkable development (fig. 1 e) ; the pores form three crescentic rows on each side of 
the depression, between the single pair and the marginal contraction (fig. 1 e). The 
lobes are very large and mammillated, and form considerable eminences around the mouth, 
their lip-like forms extending over the border of the peristome (fig. 1 /). 

The inter-ambulacral areas are of unequal width ; the antero-latenJ pair are the narrowest, 
the single posterior rostrated area the widest, and the postero-lateral pair of intermediate 
dimensions; their upper surface is almost uniformly sloped, and their basal portions 
extremely flat; in most Pyguri the prominence of the inter-ambulacral cushions might 
be considered a generic character; in this species, however, the convexity of these 
basal segments is very inconsiderable (fig. 1 c). 

The mouth-opening is large and sub-central, nearer the anterior border ; the peristome 
is pentagonal, and surrounded by five mammiUated prominent lobes, which project, with 
lip-like processes, over the oral opening (fig. 1 6,/); between the lobes the ambulacra are 
much contracted, and beyond the lobes they form wide phylloidal expansions, on the sides 
of which the poriferous zones consist of three concentric rows of holes (fig. 1 e) ; the struc- 
ture of the oral lobes, phylloidal ambulacra, and trigeminal pores, form the most remarkable 
features in this disciform species. 

The apical disc is small and sub-central, it forms the vertex of the test (fig. 1 c), 
and the centre of a conoidal elevation, occasioned by the costated character of the am- 
bulacral areas ; the disc consists of four small perforated genital, a single imperforate 
genital, and five very small ocular, plates ; the small madreporiform body rises from the 
surface of the right antero-lateral genital, covers the surface of the other plates, and forms 
a round spongy prominence in the centre of the disc (fig. 1 a). 

The dorsal tubercles are very small, and arranged in four or five rows on each plate ; 
they are surrounded by well-defined sunken areolas, and all the intermediate surface is 
occupied by microscopic miliary granules, which are likewise encircled by sunken areolas ; 
when viewed with an inch object-glass, the plates are seen to possess a delicately sculptured 
surface (fig. 1 a) ; the basal tubercles on the sides of the inter-ambulacra, and the convex part 
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of the lobes are fewer in number, and larger in size (fig. 1 d), than those of the dorsum, and 
their surface is perforated ; the tubercles on the convex portions of the inter-ambulacra are 
very small, and placed so close together that the borders of the areolas form hexagonal 
figures ; the basal ambulacra are destitute of tubercles, and the plates are covered only 
with miliary granules ; the nakedness of the surface clearly displays the size of the plates, 
and their peculiar figure, vnth the distant pores in the narrow zones in this region of 
these segments. 

The oblong vent is infra-marginal, and the anal valley is shallow, with sloping sides, 
on which some larger tubercles are disposed. 

Jffinitiea and differences. — This species resembles Pygurm orbiculatuSy Leske, so 
beautifully figured by M. Cotteau ; Fy gurus costatus, however, has a much larger test, it 
is more depressed at the upper surface, and has more prominent, costated, ambulacra ; the 
pentagonal border, is more rostrated behind, and more emarginate before ; the larger mouth- 
opening has more prominent lobes and larger phylloidal ambulacra, and the test presents 
an ensemble of characters by which these two allied forms may readily be distinguished. 

Pygurus costatus resembles Pygurus Marmonti, Beaud., from the Kelloway ferrugineux 
of the Sarthe, in the general disciform shape of the test and fiatness of the base, but in 
the specimen of P. Marmonti before me the poriferous zones are petaloid to the 
border, the vent is removed inwards some distance from the margin, and the test has, 
moreover, an orbicular circumference. 

The depression of the dorsum, thinness of the border, angularity of the sides, fiatness 
of the base, and prominence of the dorsal ambulacra, clearly distinguish Pygurus costatus 
from its other Oolitic congeners, and I am unacquainted with any other foreign form 
beside those enumerated with which to compare our urchin. 

Locality and Stratigraphical position, — This species was collected from the Lower 
Calcareous Grit of Oxfordshire and Wiltshire ; the specimen I have figured was found near 
Oxford, and I have another from the same rock near Calne. It is not a common 
species, as I have rarely seen it in collections of Calcareous Grit fossils. The specimen 
I have figured was most kindly given to me for this work by my friend, the Rev. 
P. B. Brodie. 
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Pygurus Blxjmenbachii, Koch and Hunker. PL XXXVIII, figs. 1 and 2. 

Cltpeaster Blumenbachii. Koch and Danker, Norddeutschen OolithgebildeB, pi. iv, 

fig. a, 5, c, p. 37, 1837. 
Pyqubus Blumenbachii. Agassiz and Desor, Catalog, raisonn^ des Schinidea, Annales 

des Sciences Naturelles, 3* aerie, t. vii, p. 162, 1847. 

— — D'Orbigny, Prodrome de Paleont. Stratigr., t. i, p. 26, ^tage 

14% 1850. 

— — Wright, Ann. and Mag. of Nat. Hist., 2d series, vol. ix, 

p. 312, 1851. 

— — Forbes, iu Morris's Catalog, of Brit. Fossils, 2d ed., p. 88, 1 854 . 

— '— Cotteau, IStudes sur les Schinides Fossiles (Yonne), pis. xxxiii 

and xxxvi, p. 233, 1856. 

— — Desor, Synopsis des £chinides Fossiles, p. 313, 1858. 

Test thin, sub-quadrate, with a sinuous border ; upper surface elevated anteriorly, 
gradually declining posteriorly; apical disc excentral forwards, forming the vertex; 
ambulacral areas and poriferous zones broadly petaloid on two thirds of the dorsal 
surface ; anterior border eraarginate and concave ; sides crescentic ; posterior border 
produced, rostrated, and much deflected ; under surface concave, with prominent basal 
inter-ambulacra. Mouth-opening large, sub-central ; peristome with five very prominent 
oral lobes, and five phylloid ambulacral floscules. Tubercles in general small, but larger 
on the anterior part and at the base. 

JDimensions. — Height, one inch and a quarter ; antero-posterior diameter, two inches 
and one fifth ; transverse diameter, two inches and three tenths. 

Description. — ^The Oolitic Pyguri, in general, have a remarkable similarity in their 
external form ; so much so, that it frequently requires a careful examination of their 
characters to distinguish allied species from each other. It is, however, altogether 
different with Pygurw Blumenbachii^ which forms a remarkable exception to the general 
rule. In this singular urchin the outline is sub-quadrate, the anterior border is emargi- 
nate and concave, and deeply indented by the central sulcus (fig. 1 a, fig. 2 a) ; the lateral 
parts of the margin are convex ; the posterior border consists of a double sinuous line, in 
the centre of which is the single inter-ambulacrum, this forms a convex, rostrated pro- 
minence, slightly defiected downwards (fig. 1 a, fig. 2 a). The upper surface presents a 
most singular profile (fig. 1 rf) ; the anterior half is relatively much elevated and turgid, 
and the posterior half slopes gently downwards to the border. 

The doraal ambulacra are broadly petaloid at the upper half and extremely narrow at 
the lower half, and their wide, lanceolate apices are closely approximated around the disc 
(fig. 1 a, fig. 2 a). 

The poriferous zones consist of an inner row of round holes and an outer row of 



FROM THE CORALLINE OOLITE. 401 

oblique, slit-like apertures, which are limited to the upper half of the rows (fig. 2 ^) ; in the 
lower half, the pores are simple, like those of the inner row ; at the border, the holes are 
so minute they cannot be distinguished ; at the base they are placed wide apart (fig. 1 b), 
and near the mouth the ambulacra expand into phylloid expansions, which, near the 
peristome, are contracted by large oral lobes. 

The inter-ambulacral areas are very unequal in width and development ; the anterior, 
pair are narrow, convex, and prominent ; they rise nearly perpendicular, forming with the 
base an angle of 80^, and near the vertex curve backwards ; the plates on the inner sides 
of the areas, as well as on the single ambulacrum, carry much larger tubercles than 
the other dorsal plates (fig. 1 a, fig. 2 a) ; the posterior pair and the single area incline to 
an angle of about 85^. The upper surface thus acquires the remarkable anterior elevation 
which gives so marked a character to this species, and allies it with a Neocomian form — 
Pygufus Montmollini^ Ag. The single inter-ambulacrum possesses a central elevated 
portion on its upper surface, made more apparent by two lateral depressions commencing 
at the inner zone of the postero-lateral ambulacra, which gradually rise and blend with 
the central elevation (fig. 1 c) ; this is continued downwards and backwards, and forms 
the rostrated portion of the single area^ which is slightly deflected at its termination 
(fig. c, d). 

The apical disc is small and excentral, and nearer the anterior border ; it consists of 
four small, perforated, ovarial plates (fig. 3), a single smaller, imperforate plate, and five 
very small ocular plates, perforated near their centre ; the spongy, madreporiform body 
rises from the surface of the right antero-lateral plate, extends into the centre of the disc 
covering the inner portions of the ovarial plates, and having the ocular plates disposed 
around its circumference. 

The under surface is concave, and very much undulated, the ambulacra forming narrow, 
depressed valleys from the border to the mouth, and the basal inter-ambulacra extremely 
convex eminences between them (fig. \ b, c) ; near the mouth-opening their terminal 
portions are developed into five tumid lobes. 

The large sub-central mouth-opening is directly beneath the apical disc ; it is con- 
sequently nearer the anterior than the posterior border ; the peristome is surrounded by 
five oral lobes, which alternate with five phylloid ambulacra, filled with several longitudinal 
rows of pores (fig. 1 b). 

The anal valley is a slight depression, formed out of a prominent portion of the basal 
inter-ambulacrum ; it has declining sides, covered with large tubercles, and is quite infra- 
marginal; the vent is oval, and elongated in the antero-posterior diameter (fig. 1 b, 
fig. 1 c). 

The tubercles on the dorsal surface are very small, and arranged in five concentric rows 
on each plate (fig. 2 b) ; they are encircled by sunken areolas, and the intermediate space 
is covered with close-set miliary granules (fig 2d), On the antero-lateral inter-ambulacra 
and single ambulacrum the tubercles are considerably larger (fig. 1 a, fig. 2 a); at the 
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PiGUEtis.'MiCHELiNi, Cotteau. PL XXXV, fig. 2 a, b, c, d, e, /, y. 

• '•*' Ptoubus MiCHEUMi. Cotteau, titudes sur lea fichinides Foss. de TYoiine, p. 70, 

• • • * 

pi. V, fig. 7, 1849. 

— FENTAG0NALI8. Wright, Ann. and Mag. of Nat. Hist., 2d ser., vol. ix, pi. iv, ^g, 

3, p. 313. 1851. 

— — Forbes, in Morrises Catalogue of British Fossils, 2d ed., p. 88, 

1854. 

— MiCHELTNi. D'Orbigny, Pal. Fran9. ter. Cr^lac^s, t. vi, p. 301, 1855. 

— Davoustianus. Davoust., Note sur les Foss, sp^cianx k la Sarthe, p. 6, 1856. 

— MiCHELiNi. Desor, Synopsis des l^chinides Fossiles, p. 315, 1857. 

— -* Cotteau et Triger, Echinides du d^partement de la Sarthe, pi. 

xiii, figs. 1 — 5, p. 65, 1858. 

Test oval, or sub-pentagonal, very slightly indented before and rostrated behind ; upper 
surface convex, under surface concave, with prominent, cushioned, basal inter-ambulacra ; 
apical disc nearly central ; ambulacral areas and poriferous zones widely petalloid on the 
upper surface, contracted at the lower fifth, and lanceolate at the apex ; inter-ambulacra 
with two flat ridges, which in each area extend from the disc to the mouth ; vent elliptical, 
infra-marginal, lodged in a deep anal depression, with inclining sides ; mouth-opening 
large, pentagonal, excentral ; peristome surrounded by five prominent oral lobes and five 
depressed phylloidal floscules. 

Dimensions. — Height, one inch and one tenth ; antero-posterior diameter, three inches 
and one tenth ; transverse diameter, three inches and one tenth. 

Description, — ^The first specimen of this Pyguras I obtained was an elongated subpen- 
tagonal variety, resembling in outline some of the Yorkshire specimens, and which I erro- 
neously referred, in my ' Memoir on the Cassidulidae of the Oolites, ' to P. pentagonalisy 
Phil. ; since that time I have collected a very fine series of this urchin, which I have care- 
fully compared with M. Cotteau's beautiful figures, and have no hesitation in referring 
them to Pygurus Michelini, Cott. Our English examples are larger than those from the 
Sarthe, but in all the details of their anatomy they are identical with that form. 

The test is nearly orbicular ; in some specimens it is longer than broad, flattened, or 
slightly concave before, and produced or rostrated behind ; the upper surface is convex, and 
rises to a prominent vertex (fig. 2 c, cf), which is sub-central, and from which the sides 
decline unequally ; in consequence of the prominence of the single ambulacrum, the 
posterior side forms a more regular inclined plane than the anterior side (fig. 2 d) ; the 
border is very much undulated, and the base concave. 

The ambulacral areas are v^idely petalloid on the upper surface, narrow at the border 
and base, and again expanded near the mouth ; they are sharply lanceolate at the apex, 
and closely approximated at the disc (fig. 2 a) ; the poriferous zones on the upper surface 
are formed of an inner row of round holes and an outer row of oblique, slit-like apertures. 
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the length of which gradually diminish from the middle of the petal upwards to the 
apex, and downwards to about the lower fifth of the area, where the oblong pores are 
reduced to simple pores, like those of the inner row (fig. 2 d); nt the border the pairs of 
pores lie close together, at the base they are much wider apart (fig. 2 6), and about half 
an inch from the mouth they again greatly increase in number, and in the depressed 
phylloidal floscule form a regular series of triple oblique pairs (fig. 2 b), with twelve rows 
in each zone. 

The inter-ambulacral areas are uniformly convex above, the postero-lateral and single 
inter-ambulacrum are of the same width, and the anterior pair are narrower at the under 
surface ; these segments form prominent cushions, which are very tumid at the border, but 
less so near the mouth ; the most prominent part of each cushion is flattened at the 
interspace between the ridges which radiate from the disc to the mouth. 

The single inter-ambulacrum is produced, rostrated, and deflected ; at its infra-marginal 
border is a deep anal depression, with prominent and inclined sides, at the bottom of 
which the elliptical anus opens (fig. 2 b) ; the anal valley indents the border, and forms a 
conspicuous notch in the margin when the test is viewed from behind forwards, as is well 
shown in fig. 2 c, which likewise exhibits the undulations of the base. 

The apical disc is remarkable for the size of the madreporiform body and the 
smallness of the genital plates (fig. 2/) ; the anterior pair are less than the posterior pair, 
and the four are perforated ; the single plate is posterior, and imperforate (fig. 3) ; the 
small rhomboidal ocular plates alternate with the genitals, the very minute eyeholes are 
perforated in the centre of the plates ; the madreporiform body rises from the surface of 
the right antero-lateral genital, extends over the surface of all the others, and occupies the 
centre of the disc (fig. 8). 

The large mouth-opening is sub-central and forward ; the peristome is pentagonal, 
and surrounded by five prominent oral lobes (fig. 2 b) ; alternating with them are the five 
depressed phylloidal terminations of the ambulacra, in which numerous pores are arranged 
in triple oblique rows; this crowding together of the pores in regular order, imparts 
an ornamental character to the five oral ambulacra. 

The tubercles on the upper surface are very small, on each plate they are arranged in 
four or five tolerably regular horizontal rows, and surrounded by sunken areolas; 
the inter-tubercular surface is covered with microscopic granules, placed so close together 
that all the intermediate portion of the plates, when examined with a low magnifying 
power, is seen to have a finely sculptured appearance. At the base the tubercles are 
larger, and disposed with less regularity ; they increase in size, and are set closer together 
at the border and on the convex surface of the five basal cushions, whilst they are still 
larger and placed wider apart near the mouth-opening and on the sides of the ambulacra. 

JJlnities and differences. — This species has been frequently confused with Pygurw 
depressus, Ag., which it very much resembles ; according to M. Cotteau, it is distinguished 
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from that species by the following characters, '* Par sa forme plus oblongue, plus allongee, 
par ses ambulacres relativement plus larges, se retrecissant moins brusquement et loges, aux 
approches du peristome, dans des sillons plus droits et plus prononces, par sa face inferieure 
moins deprimee. Ces deux especes caracterisent d'ailleurs un horizon different ; le Pygurw 
MicAeliniy propre aux couches de la Grande Oolite, se rencontre associe a V Echinobrisaus 
clunictdaris, au CoUyritea ovalis, a VHyhodypun gibhervlw^ tandis que le Pyyurus depresaus 
se trouve dans le Kelloway ferrugineux avec le CoUyritea elliptica, V Echinobriaaua Gold- 
fmsiiy le Pseudodiadema CaUoviense, etc.** * 

Pygurm MicAelini, CJott., resembles Pyyurus pentayonalis, Phil., in its general outline ; 
the former, however, is more depressed on the upper surface and more undulated at the 
base, the anterior border is more concave^ and the single inter-ambulacrum more 
rostrated and deflected. 

Locality and StratiyrapAical position. — I found one small example of this species in 
the Great Oolite at Minchinhampton, where it is excessively rare. I have collected 
beautiful specimens in the Combrash near Trowbridge, Wilts, and my kind friend, the 
Rev. A. W. Griesbach, presented me with the magnificent specimen figured at PI. XXXV, 
which he obtained from the Cornbrash at Rushden (Northamptonshire). I have two 
inferior specimens from the Cornbrash near Yeovil. The specimen of this species I 
first figured was said to have been found in the Lower Trigonia Grit (zone of Jmmonites 
Parkinsoni) at Shurdingtou Hill, near Cheltenham. This urchin has been collected from 
a marly bed of Combrash near Fairford ; it was found by my friend, J. Lowe, Esq., in 
the Combrash at Wincanton ^Somerset), and I have seen specimens which were obtained 
from the Bradford clay at Bradford, Wilts. It seems therefore that the range of this 
species, like many other Echinodermata which first appeared in the zone of Ammonites 
Parkinsoni, Inferior Oolite, extended onwards through Fuller's earth, Great Oolite, 
Bradford clay, and Forest marble, into the Cornbrash, in which formation they all became 
extinct. 

The foreign distribution of this Pygurus is the same as in our English Oolites. M. 
Bouchard-Chantereaux kindly sent me a specimen which he collected from the Great Oolite 
near Boulogne-sur-Mer. 

It has been collected by M. Triger at " Monne (carriere de Beraay), La JauneHere, 
Hyere, Noyen, Pecheseul, route de Coutilly, route de Sure a Mortagne. 

" Tabl. de M. Triger, Bradford Clay, Ass. No 1, et Forest marble. Ass. No. 4." 

It has been found by M, Cotteau in the " Grande Oolite de Asnieres, Chatel- 
Gerard (Yonne)," and by M. Desor in the " Maraes Vesuliennes du Jura Soleurois et 

Argovien.^'t 

* Cotteau et Triger, * fichinides du departement de la Sarthe,' p. 67. 
t Ibid. Ibid. p. 67. 
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Pygurus pentagonalis, Phil. PL XXXVI, fig. 1 a, 3, c, d; fig. 2 a, b. 

EcHiNANTHiTES ORBICULARIS. YouDg and Bird, Geol. Sory. of Yorkah. Coast, pi. ti, 6g. 5, 

p. 213, 1822. 
Oltp£ast£R pentagonalis. Phillips, Geology of Yorksliire, pi. iv, ^%. 24, 1829. 
EcHixoLAMPAS PENTAGONALIS. Monis, Catalogue of British Foksils, p. 52, 1843. 
Ptquros pentagonalis. Forbes, io Morris's Catalogue of Brit. Fossils, 2d ed.p.8, 1854. 

— — Desor, Synopsis des Echinides Fossiles, p. 314, 1858. 

Test sub-pentagonal, emarginate, and concave anteriorlyi wide in the middle, produced, 
and deflected posteriorly ; upper surface convex, with a conical vertex, ambulacral areas 
and poriferous zones widely petalloid in the upper two thirds of the dorsal surface, and very 
narrow in the lower third ; apical disc small, central, forming the vertex of the test ; under 
surface concave ; basal inter-ambulacral cushions moderately prominent ; mouth-opening 
small, sub-central, forwards ; peristome pentagonal, with five mammillated oral lobes and 
five narrow ambulacral phylloidal floscules ; vent elliptical, infra-marginal, situated in a 
deep anal valley. 

DimenaioM. — a. Height, one inch and four tenths ; transverse diameter, three inches 
and three quarters ; antero-posterior diameter, three inches and nine tenths. 

B. Transverse diameter, three inches and a half ; antero-posterior diameter, three inches 
and four tenths. 

c. Height, one inch and one fifth ; transverse diameter, three inches ; antero-posterior 
diameter, three inches. 

Description, — I have given the measurements of three different Yorkshire specimens of 
this Pygurm, The specimen a was collected from the Coralline Oolite at Hildenley, near 
Malton, by C. W. Strickland, Esq. ; the specimen b was obtained near Scarborough, 
and belongs to the Scarborough Museum ; and the specimen c was collected from the 
Lower Calcareous Grit near Scarborough. The examples from the Coralline Oolite are in 
general much larger than those found in the Lower Calcareous Grit. 

The test has an orbicular or sub-pentagonal form ; the anterior border is emarginate and 
concave ; the antero-lateral border expands outwards to the middle of the test, where its 
greatest diameter is attained. The postero-lateral border slopes inwards and backwards, 
and forms a rostrated and deflected termination. This is the form of the urchin figured 
in fig. 1 ay h, from the Calcareous Grit, which may be taken as a type of the species. 
In the one from the Coralline Oolite (fig. 2 a) the test is altogether orbicular, and more 

convex. 

The ambulacral areas are remarkably petalloid (fig. I a) on the upper surface, the lower 
third of the area is very narrow, the middle third much expanded, and the upper third 
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lanceolate. The poriferous zones on the dorsal surface are formed of an inner row of oblong 
holes, and an outer row of oblique, slit-like apertures, both rows being conjugate through 
very fine sulci (fig. 2 b); at the lower fourth of the zone the slit-Uke outer pores contract 
into simple pores like those of the inner row ; at the border the pairs of pores lie close 
together, whilst at the base they are wide apart ; near the mouth-opening the ambulacra form 
phylloidal expansions, in which the pores lie crowded in triple^ oblique pairs ; the mam- 
millated character of the oral lobes occasions a considerable contraction of the areas around 
the peristome (fig. 1 b). 

The inter-ambulacral areas on the upper siuface are uniformly convex ; the anterior pair 
are narrower than the posterior pair ; the single area, which is about the same width of the 
latter, is produced, rostrated, and deflected (fig. 1 c), and in some varieties forms a caudal 
prolongation ; at the under surface, which is concave, the basal inter-ambulacra are moderately 
convex ; the postero-lateral pair and single inter- ambulacrum are more so than the anterior 
pair ; the anal valley is deep, with inclined sides, and the vent is large and elliptical 

(fig. 1 «). 

The mouth-opening is small, sub-central, and forwards ; it lies at the most concave part 

of the base ; the peristome is pentagonal, and the five oral lobes, formed by the terminations 
of the inter-ambulacra, have a prominent, mammillated character, which occasions a con- 
traction of the ambulacra at the point where they join the peristome ; the protrusion of the 
lobes removes the mouth itself far from the surface ; the emarginatiou of the anterior 
border is more conspicuous at the base, and the anteal sulcus occasions a considerable 
depression in the anterior border. 

The tubercles are very small, and arranged in close-set rows, of which there are 
five or six on each plate (fig. 2 b) ; the areolas are well defined ; the tubercles at 
the base are much larger than those on the upper surface ; they are more developed at the 
border, on the declining sides of the cushions, and near the mouth, than on the convex 
surface of these prominences, where they are small and closely aggregated together ; the 
tubercles here are distinctly perforated (PI. XXXV, fig. 2 y), whilst the intermediate surface 
is covered with close-set microscopic granules. Few portions of the specimens I have 
seen are sufficiently well preserved to show the sculpture ; in those from the Calcareous 
Grit it is almost always effaced, whilst in those from the Coralline Oolite it is concealed 
by the Oolitic Coralline mud in which the most of them is enveloped. 

The apical disc is small and central (fig. 1 d) ; the madreporiform body, which is 
round, convex, and prominent, forms the vertex, the large ambulacral petals covering 
nearly all the other portion of the upper surface. In fig. 1 c the dorsum forms a conical 
eminence through the development of the petals and disc (fig. 1 a). 

Jffinitiea and differences. — ^This species so closely resembles JPygurus MicAelini, Cott., 
that it is only after a careful analysis of its specific characters the differences between them 
are discovered* Pyyurus penta^onalia is more convex on the upper surface, and more con^ 
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cave at the base ; the ambulacral petals on the dorsal surface are petalloid only in the 
upper two thirds of their length, and very narrow and graceful in the lower third of the 
areas (fig. 1 a, c; fig. 2 cr) ; the anterior border is emarginate and concave, and the under 
side is impressed by the anteal sulcus ; the posterior inter-ambulacrum is rostrated and 
deflected ; the mouth-opening is small, and the oral lobes large and prominent. When 
these characters, which are permanent in all the examples I have examined, are compared 
with the homologous parts in Fygurm Michdini^ which have been already described, the 
distinction between the species will be readily determined. (Compare PI. XXXV and 
XXXVL) 

Locality and Stratigraphical position. — I have collected this urchin from the Lower 
Calcareous Grit at Bullington-green, near Oxford, at Farringdon, Berks, from the same 
rock at Scarborough, Castle Hill, and Gristhorpe Bay, on the Yorkshire coast. It is like- 
wise obtained from the Coralline Oolite at Scarborough and Ayton, and at Malton and 
Hildenley ; from the latter locality I have been enabled to study a fine large specimen, 
kindly presented to me by C. W. Strickland, Esq., and beautifully developed by him. My 
kind friend, John Leckenby, Esq., communicated the beautiful specimen figured in 
PL XXXVI, fig. 2 a, which came from the Coralline Oolite of Malton, and belongs to the 
Scarborough Museum. The small specimen (fig. 1 a, U) was collected by my friend. Dr. 
Murray, of Scarborough, from the Lower Calcareous Grit, near that town, and generously 
given to me by him for this work ; Pyguma pentagonalia is, therefore, a true Corallian form, 
and a most characteristic urchin of this formation, both in the Midland Counties as well 
as in Yorkshire. 

PrGURUS cosTATUs, Wright^ nov. sp. PI. XXXVII, fig. 1 a, b, c, d, e, f. 

Test sub-pentagonal, discoidal, much depressed at the upper surface ; ambulacral petals 
large, costated, extending over four fifths of the upper surface ; anterior border flat, emar- 
ginate ; posterior border rostrated ; postero-lateral border very thin \ apical disc excentral, 
forwards ; base flat ; mouth-opening large, sub-central ; peristome surrounded by five large 
oral lobes and five spoon-shaped phylloidal floscules. 

Dimensions. — One large specimen. — Height, one inch and one tenth; transverse 
diameter and antero-posterior diameters, equal, four inches. 

Specimen, PI. XXXVII. — Height, nineteen twentieths of an inch ; transverse diameter, 
three inches and three tenths ; antero-posterior diameter, three inches and three tenths. 

Description, — ^This urchin is remarkable for its discoidal form and for the prominent, 
costated character of its dorsal ambulacra ; the anterior border is flat, the sides form obtuse 
angles near the middle of the disc, and the posterior border is rostrated, but not deflected ; 
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the upper surface is very much depressed, and remarkable for the costated character of 
the ambulacral areas, which are widely petalloid four fifths of the distance between the 
disc and border (fig. la). The poriferous zones consist of an inner row of oblong 
pores, and an outer row of oblique, slit-like pores, conjugate throughout by fine sulci 
(fig. 1 d) ; the transverse pores are separated by thin septa, on the surface of which a series 
of minute granules are arranged ; there are from seven to nine pair of pores opposite 
each large inter-ambulacral plate (fig. 1 d). Near the border the pores are simple, and set 
close together ; they continue so round the maipnal fold ; at the base they are placed wide 
apart, from their ambulacral plates being large and rhomboidal ; on the outer two thirds of 
these segments, near the mouth, the areas suddenly expand (fig. 1 6), and between the oral 
lobes they again as suddenly contract, forming thereby spoon-shaped depressions around 
the mouth (fig. I e). On the sides of these depressions the poriferous zones present a 
remarkable development (fig. 1 e) ; the pores form three crescentic rows on each side of 
the depression, between the single pair and the marginal contraction (fig. 1 e). The 
lobes are very large and mammillated, and form considerable eminences around the mouth, 
their lip-like forms extending over the border of the peristome (fig. 1 /). 

The inter-ambulacral areas are of unequal width ; the antero-lateral pair are the narrowest, 
the single posterior rostrated area the widest, and the postero-lateral pair of intermediate 
dimensions; their upper surface is almost uniformly sloped, and their basal portions 
extremely flat; in most Pyguri the prominence of the inter-ambulacral cushions might 
be considered a generic character; in this species, however, the convexity of these 
basal segments is very inconsiderable (fig. 1 c). 

The mouth-opening is large and sub-central, nearer the anterior border ; the peristome 
is pentagonal, and surrounded by five mammillated prominent lobes, which project, with 
lip-like processes, over the oral opening (fig. 1 by /); between the lobes the ambulacra are 
much contracted, and beyond the lobes they form wide phylloidal expansions, on the sides 
of which the poriferous zones consist of three concentric rows of holes (fig. 1 e) ; the struc- 
ture of the oral lobes, phylloidal ambulacra, and trigeminal pores, form the most remarkable 
features in this disciform species. 

The apical disc is small and sub-central, it forms the vertex of the test (fig. 1 c), 
and the centre of a conoidal elevation, occasioned by the costated character of the am- 
bulacral areas ; the disc consists of four small perforated genital, a single imperforate 
genital, and five very small ocular, plates ; the small madreporiform body rises from the 
surface of the right antero-lateral genital, covers the surface of the other plates, and forms 
a round spongy prominence in the centre of the disc (fig. 1 a). 

The dorsal tubercles are very small, and arranged in four or five rows on each plate ; 
they are surrounded by well-defined sunken areolas, and all the intermediate surface is 
occupied by microscopic miliary granules, which are likewise encircled by sunken areolas ; 
when viewed with an inch object-glass, the plates are seen to possess a delicately sculptured 
surface (fig. 1 a) ; the basal tubercles on the sides of the inter-ambulacra, and the convex part 
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of the lobes are fewer in number, and larger in size (fig. 1 6), than those of the dorsum, and 
their surface is perforated ; the tubercles on the convex portions of the inter-ambulacra are 
very small, and placed so close together that the borders of the areolas form hexagonal 
figures ; the basal ambulacra are destitute of tubercles, and the plates are covered only 
with miliary granules ; the nakedness of the surface clearly displays the size of the plates, 
and their peculiar figure, with the distant pores in the narrow zones in this region of 
these segments. 

The oblong vent is infra-marginal, and the anal valley is shallow, with sloping sides, 
on which some larger tubercles are disposed. 

Affinities and differences. — ^This species resembles Pygurus orhicidatus, Leske, so 
beautifully figured by M. Cotteau ; Pygurus cosiatus, however, has a much larger test, it 
is more depressed at the upper surface, and has more prominent^ costated, ambulacra ; the 
pentagonal border, is more rostrated behind, and more emarginate before ; the larger mouth- 
opening has more prominent lobes and larger phylloidal ambulacra, and the test presents 
an ensemble of characters by which these two allied forms may readily be distinguished. 

Fyyurus costatus resembles Pyyums Marmonti, Beaud., from the Kelloway ferrugineux 
of the Sarthe, in the general disciform shape of the test and flatness of the base, but in 
the specimen of P. Marmonti before me the poriferous zones are petaloid to the 
border, the vent is removed inwards some distance from the margin, and the test has, 
moreover, an orbicular circumference. 

The depression of the dorsum, thinness of the border, angularity of the sides, flatness 
of the base, and prominence of the dorsal ambulacra, clearly distinguish Pyyurus costatus 
from its other Oolitic congeners, and I am unacquainted with any other foreign form 
beside those enumerated with which to compare our urchin. 

Locality and Stratiyraphical position, — ^This species was collected from the Lower 
Calcareous Grit of Oxfordshire and Wiltshire ; the specimen I have figured was found near 
Oxford, and I have another from the same rock near Calne. It is not a common 
species, as I have rarely seen it in collections of Calcareous Grit fossils. The specimen 
I have figured was most kindly given to me for this work by my friend, the Rev. 
P. B. Brodie. 
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PrcrRCS BLVUKSBkCBii^ Koch and Bunker. PL XXXVlll, figs. 1 and 2. 

CLTTEAfnE BLTXCSBACHn. Kodi and Danker, Korddeiitadien OoIitligd»Gdcs» pL It, 

%. fl^ 5, e, p. 37, 1837. 
PrGracs BurxKyBACHU. A^mux and Detor, Catelo^. rnaonn^ dn S^inida, Annikt 

des Sc i riifffi Natwellcs, 3* lerie, t. ▼«, p. 162, 1847. 

— — D'OrbigD J, PkodnMoe de Paleont. Stntigr^ t. i, p. 26, ftnge 

14% 1850. 

— — Wright, Am. and Mag. of Xat. Hist., 2d aenca, toL tx, 

p. 312, 1S51. 

— — Forbes, in Morria'a Catalog, of Brit. Foasila, 2d ed., p. 88, 1854. 
^ — Cottean, £codea sor lea "Rchinidfa Foaailca (Tonne), pis. zxxiii 

and xzxri, p. 233, 1856. 
-— — Dcsor, Sjnopria dea fchinidea Foaailea, p. 313, 1858. 

Test thin, sab-quadrate, with a smooiis border ; npper surface elevated anteriorly, 
gradually deelining posteriorly; apical disc excentral forwards, forming the vertex; 
ambulacra! areas and poriferous zones broadly petaloid on two thirds (^ the dorsal 
surface; anterior border emarginate and concave; sides crescentic; posterior border 
produced, rostrated, and much deflected ; under surface concave, with prominent basal 
inter-ambulacra. Month-opening large, sub-central ; peristome with five very prominent 
oral lobes, and five phylloid ambulacral floscules. Tubercles in general smaU, but larger 
on the anterior part and at the base. 

DimewAMs. — Height, one inch and a quarter ; antero-posterior diameter, two inches 
and one fifth ; transverse diameter, two inches and three tenths. 

Description. — ^The Oolitic Pyguri, in general, have a remarkable similarity in their 
external form ; so much so, that it frequently requires a careful examination of their 
characters to distinguish allied species from each other. It is, however, altc^ther 
different with Pygwnu Blumenbachii, which forms a remarkable exception to the general 
rule. In this singular urchin the outline is sub-quadrate, the anterior border is emargi- 
nate and concave, and deeply indented by the central sulcus (fig. 1 a, fig. 2 a) ; the lateral 
parts of the margin are convex ; the posterior border consists of a double sinuous line, in 
the centre of which is the single inter-ambulacrum, this forms a convex, rostrated pro- 
minence, slightly deflected downwards (fig. 1 a, fig. 2 a). The upper surface presents a 
most singular profile (fig. 1 d); the anterior half is relatively much elevated and tiu^d, 
and the posterior half slopes gently downwards to the border. 

The dorsal ambulacra are broadly petaloid at the upper half and extremely narrow at 
the lower half, and their wide, lanceolate apices are closely approximated around the disc 
(fig. 1 a, fig. 2 a). 

The poriferous zones consist of an inner row of round holes and an outer row of 
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oblique, slit-like apertures, which are limited to the upper half of the rows (fig. 2 ^) ; in the 
lower half, the pores are simple, like those of the inner row ; at the border, the holes are 
so minute they cannot be distinguished ; at the base they are placed wide apart (fig. 1 i), 
and near the mouth the ambulacra expand into phylloid expansions, which, near the 
peristome, are contracted by large oral lobes. 

The inter-ambulacral areas are very unequal in width and development ; the anterior, 
pair are narrow, convex, and prominent ; they rise nearly perpendicular, fornung with the 
base an angle of 80^, and near the vertex curve backwards ; the plates on the inner sides 
of the areas, as well as on the single ambulacrum, carry much larger tubercles than 
the other dorsal plates (fig. 1 a, fig. 2 a) ; the posterior pair and the single area incline to 
an angle of about 35^ The upper surface thus acquires the remarkable anterior elevation 
which gives so marked a character to this species, and allies it with a Neocomian form — 
Pyffurus Montmollini, Ag. The single inter-ambulacrum possesses a central elevated 
portion on its upper surface, made more apparent by two lateral depressions commencing 
at the inner zone of the postero-lateral ambulacra, which gradually rise and blend with 
the central elevation (fig. 1 c) i this is continued downwards and backwards, and forms 
the rostrated portion of the single area, which is slightly deflected at its termination 
(fig. c, d). 

The apical disc is small and excentral, and nearer the anterior border ; it consists of 
four small, perforated, ovarial plates (fig. 3), a single smaller, imperforate plate, and five 
very small ocular plates, perforated near their centre ; the spongy, madreporiform body 
rises from the surface of the right antero-lateral plate, extends into the centre of the disc 
covering the inner portions of the ovarial plates, and having the ocular plates disposed 
around its circumference. 

The under surface is concave, and very much undulated, the ambulacra forming narrow, 
depressed valleys from the border to the mouth, and the basal inter-ambulacra extremely 
convex eminences between them (fig. \ b, c) ; near the mouth-opening their terminal 
portions are developed into five tumid lobes. 

The large sub-central mouth-opening is directly beneath the apical disc ; it is con- 
sequently nearer the anterior than the posterior border ; the peristome is surrounded by 
five oral lobes, which alternate with five phylloid ambulacra, filled with several longitudinal 
rows of pores (fig. 1 d). 

The anal valley is a slight depression, formed out of a prominent portion of the basal 
inter-ambulacrum ; it has declining sides, covered with large tubercles, and is quite infra- 
marginal; the vent is oval, and elongated in the antero-posterior diameter (fig, 1 d, 
fig. 1 c). 

The tubercles on the dorsal surface are very small, and arranged in five concentric rows 
on each plate (fig. 2 b) ; they are encircled by sunken areolas, and the intermediate space 
is covered with close-set miliary granules (fig 2 d). On the antero-lateral inter-ambulacra 
and single ambulacrum the tubercles are considerably larger (fig. 1 a, fig. 2 a) ; at the 
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base they are still larger, and their deep areolas form hexagonal cells on diflferent portions 
of the base. 

Affinities and differences. — In its general characters, but more especially in the oblique, 
tumid, conoidal elevation of the anterior half of its upper surface, Pygurus Blumenbachii^ 
Koch, resembles three other congeneric forms — Pygurus Montmollini^ Ag., P. OrbtynianuSj 
CSott., and P. JRoyerianus, Cott., from each of which it is distinguished, however, by specific 
characters ; the first and second are Neocomian, and the latter Kimmeridge species. It 
differs, according to M. Cotteau, from Pyyurtis Montmollini, Ag.> in its greater size, less 
elevated upper surface, and more rostrated posterior border. It differs from Pygurus 
OrdignianuSj Cott.,* equally by its size, by its less conical upper surface and more tumid 
anterior border, by its petalloid ambulacra being more slender, by its inter-ambulacral 
tubercles being closer together and more irregularly disposed. Pygurus Bogerianus, Cott.,t 
more closely resembles P. Blumenbachii^ but it appears to M. Cotteau, who has carefully 
compared these two species, that P. Bogerianus is distinguished from the latter by the test 
being much longer than it is wide, by the upper surface being more depressed, its 
tubercles being less numerous, and its intermediate granules disposed in regular and 
concentric series.;}: 

The only two English specimens of this urchin which I know are those figured in our 
plate ; the largest belongs to the Museum of Practical Geology, and was collected by the 
officers of the Geological Survey ; the other is in my cabinet. These Pyguri are much 
smaller than the very fine specimens which my friend M. Cotteau has so well figured 
and described in his work, hence the comparison which he has made was between these 
fine large specimens and the other species above enumerated, and which all belong to the 
secondary rocks of France. M. Cotteau's specimen measures in height 84 millimetres = one 
inch and nine twentieths ; antero-posterior diameter, 87 millimetres = nearly three inches 
and a half; and transverse diameter, 86 millimetres = three inches and four tenths. 

Locality and Stratigraphical position. — The specimen collected by the officers of the 
Geological Survey was obtained from the Coral Rag at Abbotsbury, Dorsetshire, where it 
is extremely rare. My specimen was said to have been procured from the Inferior Oolite, 
near Yeovil, but this I have discovered to be a mistake. I have reason to believe that it 
was collected from the Lower Calcareous Grit at BuUington Green, near Oxford, asso- 
ciated with Cidaris Smit/ni, Wr., and Echinobrissus scutatus, Lamk. 

The foreign distribution of this species is as follows : In France it characterises the 
inferior and superior stages of the Corallien. M. Cotteau collected it in " Calcaire blancs 

* 'Catalogue raisonne des Schinides du Terrain ^^^ocomien,' p. 12. 

t ** Note 8ur les iBchinideB de Tetage Eammeridgien de TAube," ' Bull., de G^ol. See. de France/ 2* serie, 
t. zi, p. 356. 

X ' Studes 8ur lea Schinides FosBiles da departement de TYonne,* p. 238. 
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et Pisolitique" of Chatel-Censoir, and of Coulanges-sur-Yonne, where it is very rare ; it is 
found more frequently in the '' Couches Coralliennes superieures" of Baily, of Thury, and 
of Tonnerre ; the specimens collected from the latter locality by M. Rathier were in fine 
preservation, and were nearly as large as those found at Thury. 

This species has likewise been found by MM. Cotteau and Royer in the " Calcaires k 
Astartes de TAube et de la Haute-Marnes/' 

The original German specimen was found, according to Koch and Dunker, in the 
'' krystallinischen Dolomitquadern des oberen Korallenkalkes am Waltersberge bei 
Eschershausen." * 

Professor Roemer kindly sent me a specimen of Pygurm Blumanbachii, Koch, which 
was collected from the so-called Portland-Kalk, zone of Pterocera Oceani, at Hildesheim, 
Hanover. This rock Dr. Oppel f considers to be the equivalent of our Kimmeridge clay, 
and not of the true Portland stage. The occurrence of this urchin in the zone of Ptei-ocera 
Oceani strengthens my learned friend's opinion, as MM. Cotteau and Rathier have 
already found it in the "Calcaires a Astartes/' in PAube, and Haute-Marne, which 
is the true equivalent of the Astartekalke of Lindener Berg, and of the environs of 
Hildesheim. 



Pygurus Phillipsii, Wriffht, nov. sp. PI. XXXIX, fig. 1, a, b, c, d. 



Pygurus Phillipsii. Wright, Report on British Oolitic Echinodermata, British Associa- 
tion Reports, p. 402, vol. for 1856. 



Test nearly orbicular, rather longer antero-posteriorly than transversely; rounded 
before, slightly produced behind ; upper surface very much depressed ; sides rounded ; 
anal valley very near the border ; ambulacral areas narrow ; poriferous zones petaloid on 
five sixths of the dorsal surface ; apical disc small, nearly ceutral, four rows of tubercles 
on the large plates ; inter-ambulacra with slight central triangular elevations, which 
occasion corresponding tumidities at the border ; anal valley wide and deep, causing an 
emargination of the posterior border. 

Dimensions — Height, one inch ; antero-posterior diameter, nearly four inches ; trans- 
verse diameter, three inches and three quarters. 

* Norddeutsch. Oolithgebildes, p. 38. 
f Die Juraformntion, p. 763. 
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Description. — The beautiful specimen figured in PL XXXIX is the only one of 
this form I have seen. The upper surface, sides, and outer part of the base, are in 
fine preservation, but the greater portion of the under side is concealed by the matrix. 

The test is thin, and has a sub-orbicular circumference ; it is rounded before, and 
slightly produced behind, the difierence between the length and width being only one 
quarter of an inch. 

The dorsal ambulacra are narrow, only slightly expanded in their upper half, and 
terminating in sharp, lanceolate apices around the disc (fig. 1 a) ; they have six rows of 
tubercles, disposed alternately on the plates, so that they form double oblique rows, with 
three tubercles in each (fig. 1 d). 

The poriferous zones, of moderate width, are petalloid five sixths of the distance 
between the border and disc ; as in all other Pyguri, the holes of the inner row are 
nearly round, those of the outer row are oblique or nearly transverse slits, which about 
equal in length the width of one half of the area (fig. 1 c) ; between each slit-like aperture 
there is a partition of the test, on the surface of which a series of ten granules are very 
regularly arranged (fig. \ d)in a single row ; at the borders the pores lie close together, 
in single pairs, but they are wider asunder at the base. 

The inter-ambulacral areas are of unequal width ; the anterior pair are about one 
sixth narrower than the posterior pair ; they are formed of long, narrow plates, which are 
bent to an obtuse angle in the middle ; along the line of these angles the surface of the 
test is slightly elevated, producing in the middle of each area a triangular elevation, the 
base of which is at the border, and the apex towards the disc (fig. 1 a) ; the margin, in 
like manner, exhibits a fulness corresponding with the bases of these elevations. 

The apical disc is absent, and the space for its reception is small in comparison with 
the size of the test. 

The tubercles are beautifully preserved in this species (fig. 1, c, rf); on the upper 
surface each plate carries four horizontal rows, which are arranged in zigzag order 
above one another ; the tubercles are all perforated, and crenulated, and raised on small 
mammillary eminences ; the areolas which encircle them are wide and well defined ; a circle 
of miliary granules surrounds the areolas, and other granules fill up all the intermediate 
spaces ; the granules are surrounded by narrow areolas, which impart a highly sculptured 
character to the surface of the test. 

The anal valley lies so near the posterior border that it produces an emargination 
thereof (fig. 1 a) ; when viewed from behind, the vent is seen quite in the border of the 
rostrated portion of the single inter-ambulacrum (fig. 1 b). 

The tubercles at the border and base are much larger and more prominent than those 
on the upper surface ; and the areolas present a regular hexagonal disposition around the 
margin and at the base. 

I have only seen one specimen of this urchin, embedded on a portion of Coralline 
Oolite limestone ; the test is very thin, and has been fractured, the joint having been 
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closed again by crystallization in the rock ; the base is nearly entirely concealed by adhering 
matrix. 

Affinities and differences. — The flatness of the upper surface and the form of the 
ambulacral areas in this species closely resemble Fygurus Hausmanni, but the test is 
narrower before, wider near the middle, and more rostrated posteriorly, than the usual 
specimens of that large species. I have, therefore, described it under a distinct name, 
not, however, without misgivings of its propriety, as a series of specimens might exhibit 
intermediate links, by which the two forms would blend into one type. This is one of 
the many difflculties to be encountered in describing new species from single examples, 
which in the present instance is unavoidable ; time and additional specimens, however, 
will prove how far my doubts are well-founded or otherwise. 

Locality and Stratiyraphical position. — This species was collected from the Coralline 
Oolite at Malton, Yorkshire, where it is extremely rare ; the specimen I have figured is 
the only one I have seen. 

History. — ^This urchin was first recorded in my memoir ' On the Stratigraphical Distri- 
bution of the Oolitic Echinodermata/ afterwards published as one of the ' Reports of the 
British Association for the Advancement of Science,^ for the year 1856. It is now figured 
for the first time, and dedicated to my learned friend, Professor John Phillips, of Oxford. 



Pygurus Hausmanni, Koch and Bunker. PI. XL ; PL XXX, fig. 2. 

Clypeasteb Hausmanni. Koch and Dunker, VersteineruDgen des Ool. Gebirg., tab. i?, 

fig. 3, p. 38, 1837. 
— — Leymerie, Stat. Geol. et Min. da d6p. de TAube, p. 239, 1846. 

Pygubus Hausmanni. Aga^siz et Desor, Cat. raisonn^ dea flchinidea. An. des Sciences 

Naturelles, 3* serie, torn, yii, p. 162, 1847. 

— — D'Orbigny, Prodrome de Pal6ontologie, torn, ii, p. 26, 14* ^tage, 

1850. 

— — Cotteau, Note sur les £cliid. de T^tage Kimmeridg., Bull. G^ol. 

Soc. de France, 2* serie, torn, xi, p. 317> 1853. 

— — Forbes, in Morris's Catalogue of British Fossils, 2d ed., p. 83, 

1854. 

— — D'Orbigny, Paldontologie Fran9ai8e Ter. CreUc^, t. vi, p. 301, 

1856. 

— — Cotteau, £tades sur les !C!chinides Fossiles, p. 328, 1856. 

— — Desor, Synopsis des flchinides Fossiles, p. 314, 1858. 

— oiQANTEUS. Wright, Oolitic Echinodermata, Report of the British Associa- 

tion for the Advancement of Science for 1856, p. 396. 
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Test large, sub-circular, sometimes oval, and slightly rostrated posteriorly ; upper sur- 
face flattened, and much depressed ; base sub-concave, rounded anteriorly, and slightly 
produced posteriorly ; ambulacral areas on the upper surface nearly equal-sized and lan- 
ceolate ; poriferous zones petalloid near to the border ; apical disc small, nearly central ; 
inter-ambulacral areas broad and flat, with a very distinct zigzag median suture ; margin 
very thin ; base sub-concave ; mouth-opening small, situated nearer the anterior than the 
posterior border. 

Dimensions. — a. Antero-posterior diameter, six inches and four tenths ; transverse 
diameter, six inches ; height indeterminable. 

B. Antero-posterior diameter, five inches and one fourth ; transverse diameter, four 
inches and nine tenths ; height, one inch and three tenths. 

Descr^tion. — ^This large discoidal urchin is remarkable for the great size it attains ; 
nearly all the specimens I have seen are broken, and more or less imperfect, so that the 
identification of the species is extremely difiicult. Last summer, however, I met with 
one which had retained the form of its circumference, as well as the shape of its upper 
surface, and this example enabled me to identify the species I had formerly named Pygurus 
giganfews with Koch and Bunker's Clypeaster Hausmanni. It is, therefore, extremely 
interesting to find this urchin in the same horizon of the Coralline Oolite of Malton, 
the zone of Cidaris Blumenbachiiy the one it occupies in the Korallenkalk of northern 
Germany. 

Pygurus Hau-smanni has in general a sub-circular outline, rather inclining to an oval, 
its transverse diameter being always less than its antero-posterior measurement; the 
anterior border is rounded, and in specimen b the posterior border is a little produced ; 
the upper surface is moderately convex in the smaller specimen, but is very much flattened 
in the larger ones, and the anterior half is more convex than the posterior half. 

The ambulacral areas are narrow and lanceolate ; they have six rows of small tubercles 
in their widest part, which are not all arranged in a horizontal series on the two corres- 
ponding plates of the area, but are disposed thereon so as to form oblique V-shaped rows. 
Plate XXXIX, fig. 2, exhibits this arrangement of the tubercles. The poriferous zones are 
moderately wide, the holes of the inner row are round, those of the outer row are slit-like, 
of which there are eight pairs opposite each large plate (fig. 2) ; the septum between each 
pair of holes supports on its upper surface a horizontal row of nine small granules. The 
ambulacral areas and poriferous zones form together a series of five elegant leaf -shaped 
petals, which are enlarged in the middle, become lanceolate near the disc, and are con- 
tracted at the circumference ; the poriferous zones are petaloidal six sevenths of their 
length ; and near the lower seventh the pores approximate ; in their course round the 
margin, and across the base they remain close together in pairs. 
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The inteivambulacral amis are of unequal width, the anterior pair ere the narrowest, 
and the posterior pair and single area are tl\p widest ; the former in b measures two 
inches and four tenths, and the latter, which are about the same width, measure two inches 
tnd nine tenths across. The long plates forming these areas are bent in the middle 
(PL XL), and their surface is covered with four rows of small, regularly arranged, 
<;renulatecl and perforated tubercles, raised on bosses, and surrounded by sunken areolas ; 
the inter-tubercular portion of the plates is oovered with close-set miliaiy granules. 
<P1. XXXIX, fig. 2.) 

The small apical disc is situated at the vertex^ rather nearer the anterior than the 
posterior border ; the discal dements are soldered together, and nothing but the four 
ovarial holes, and small central madreporiform body are visible in the specimens I have 
hitherto seen. 

In all the specimens of this urchin 1 have examined in different collections, the . 
under surface is oovered with the Oolitic matrix, which adheres so firmly that it is 
impossible to remove it ; the structure of the base is therefore unknown to me. M. Cotteau, 
however, states, " That at the inferior surface, in his specimen, the ambulacra converge 
in a straight line to the mouth ; they are narrow, bordered with pores, set wide apart, 
and enclosed in very apparent depressions, which alternate with the elevations of the 
inter-ambulacral areas.'' 

The anal opening is situated just below the posterior border, it has an oval form, its 
long diameter corresponding to the antero-posterior diameter of the test. 

The mouth-opening, according to M. Cotteau, is excentral, nearer the anterior border, 
the peristome is pentagonal, and surrounded with five prominent oral lobes. 

The test of this species is very thin and delicate, a circumstance which may account 
for the fractured condition in which it is so often found ; in general it is met with in 
masses of Oolitic limestone, from which it has to be cut out with great care. 

Jffinitiea and differences. — This gigantic urchin so much resembles Pygurm Phillipsii^ 
Wr., in all the leading points of its structure, that it is possible the latter may be only 
a young form of Pygutus ffausmanni ; it requires, however, more specimens than I have 
hitherto had at my disposal to state this as a fact. Pyyurus Hausmanni in its magnitude 
resembles Pygurm Icaunensis^ Cotteau, but it differs from the latter in having its upper 
surface more depressed, its ambulacral areas narrower, and in preserving their petaloidal 
figure near to the border, whilst in P. Icaunenm they are wider in the upper half, and 
much narrower in the lower half ; the base of this urchin is likewise more concave and 
the inter-ambulacra more prominent and cushioned. P. Hausmanni differs from 
Pygurus pentagonalis in having the dorsal surface more depressed, the general outline 
more sub-circular, the ambulacral areas narrower above and wider below, and the single 
inter-ambulacrum less rostrated than in the latter species. The prominence and elevation 
of the ambulacra in Pygurus costatus with its pentagonal form readily distinguish it from 
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Py gurus ffausmanni, althoagb the great depression of the test in both these species pro- 
duces a close resemblance between them^ 

Locality and Stratiyraphical poHtion. — This lai^e species has hitherto been found in 
England, only in the Coralline Oolite, at Malton, Yorkshire, and always in the thick 
bedded limestones of that formation, associated with Clypeus subulatus^ Cidaris florigemma, 
Echinobfis9US dimidiatus and CoUyritea bicordata. 

In France it has been collected, according to M. Cotteau, in the '' Calcaires a Astartes 
de PAube," at the environs of Longchamps, by M. Royer, and at Polisot by M. Leymerie ; 
M. d'Orbigny states that it is found in the '' etage corallien '^ of Tonnerre, and Thury, 
(Yonne). 

In Germany it was collected by Koch and Dunker* in the ^' Oberen Korallenkalk,'^ 
at Kleinenbremen, near Buckeburg, associated with Astrea^ helianthoides^ Goldf., 
J. ayaricites, Goldf , Terebratula lacunosa, Schl.j and Cidaris Blumenbachii, Munst. 

History. — ^This large urchin was described and figured in 1837 for the first time by 
Koch and Dunker ; it has been subsequently described by M. Cotteau, and mentioned in 
the difierent works enumerated in the synonyms of this species. 

* Beitrage des Norddeatch Oolithgebirg, p. 38. 
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NOTES 



On Foreign Jurassic species of the genus PYGURUS, nearly allied to British 

FORMS, BUT WHICH HAVE NOT YET BEEN FOUND IN THE ENGLISH OoLITES. 

Ptgurus acutus, Agamz. Catalogue raisonn6 des Echinides, p. 104. 

Test elongated, and depressed, sensibly enlarged before and behind, its form 
resembling Pyguru9 productm^ from the Neocomian^ posterior border rostrated, vent 
oblong, and infra-marginal. 

Formation. — Inferior Oolite of Nantua. 

Collection. — M. d'Orbigny. 



Ptgurus depressus, Jgassiz. Syn, Fygurw depressus, Cotteau and Triger. Echinides 

du depart, de la Sarthe, pi. xx, fig. 1 — 6 ; p. 90. 

Test sub-orbicular, or elongated, slightly depressed before, and much rostrated 
behind ; upper surface elevated and uniformly convex, inferior surface depressed ; deeply 
concave in the middle, and having the basal inter-ambulacra much cushioned ; discal 
summit nearly central ; ambulacral areas vndely petaloid ; poriferous zones very large, con- 
tracted at the lower fourth of the dorsal surface, apical disc small, slightly prominent and 
excentrally forwards; vent elongated, opening near the posterior border in a deep 
depression; mouth-opening, excentral, nearer the anterior border; peristome penta- 
gonal, surrounded by five oral lobes, virith which five ambulacral petals alternate. 

Dimensions. — Height eight tenths of an inch ; antero-posterior diameter, one inch and 

four tenths ; transverse diameter, two inches and one quarter. 

Formation. — Kelloway ferrugineux, Ass. No. 2, M. Triger ; Chaufibur, Sarthe. 

Collections. — MM. Triger, Cotteau, one specimen in my cabinet collected by M. 

Soemann, at Chauffour, Sarthe, and kindly sent me for this work. 
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Ptgurus (Echinanthus) 0RBICULATU8, Leshe. Syn. Pygurm orbictdatua, Cotteau and 
Triger, ^^chinides du la depart, de la Sarthe, pi. xix, fig. 6—7, p. 88. 

Test large^ sub-circular^ longer in length than in width; upper surface a little 
elevated^ sub-conical, and depressed at the border; base almost flat; basal inter- 
ambulacra not prominent ; summit slightly excentrally forwards; ambdacral areas lanceo* 
late ; poriferous zones very wide, and petaloidal almost to the margin ; apical disc small, 
slightly excentral ; vent oval, infra-marginal, situated in a deep depression. Mouth 
opening small, sub-cQutral nearer the anterior border ; peristome pentagonaJL i^unrQunded 
by five small oral lobes, with which five wide ambulacral petals alternate. 

Dimensions. — Height, nine tenths of an inch ; antero-posterior diameter three inches ; 

transverse diameter, two inches and eight teinths. 

Formation, — Kelloway ferrugineux, Ass., No. 2, M. Triger, CSoulans, Chauffeur, Mont- 

bizot, environs of Mamers, Sarthe. 

CoUedions. — MM. Michelin, Triger, Gueranger. 



Pyguruq Marmonti, Beaudouin, Syn. Py gurus Marmonti, Desor, Synopsis des Echinides 

Fbssiles (p. 316). 

Test large, sub-circular, much depressed on the upper surface; ambulacral areas 
lanceolate ; poriferous zones wide, petaloidal to the margin ; base flat ; inter-ambulacral 
basal cushions distinctly flattened on the surface ; mouth-opening small, pentagonal, and 
sub-central ; peristome surrounded by five oral lobes, which alternate with five ambulacral 
petals ; vent small, oval, situated in a deep depression removed a short distance from the 
border. M. Qotteau suggests that it might be necessary to unite this species with P. 
orHculaiuSj from which it differs in having a more circular form, and likewise in the 
v«nt being removed a little farther inwards from the border ; it is found in the same zone 
with that urchin, and may be only a vai'iety of it. 

Dimensions. — Height, nine tenths of an inch ; antero-posterior diameter three inches 

and one quarter ; transverse diameter, three inches. 

Formation. — "Kellovien de Chatillon sur Seine, Mamers Estrochey (Cote d'Or), 

Grande Oolite de Normandie." Desor. 

One of the two specimens in my cabinet was collected by M. de 
Loriere from the " Etage Kellovien Chauffour, Sferthe." The other 
was obtained from the Kelloway fecrugineux Estrochey (Cote d'Or). 
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Collections. — ^MM. Micbelin, Deslongchamps, Cotteau, my cabinet. 



Ftgubus Igaun£N8I8| Cotteau. Etudes sur les Echinides Foss.j pi. xxxvii, xxxviii. 

Test large^ sub-circular, length and breadth nearly equal; upper surface elevated 
and conoidal; under surface concave; ambulacral areas petaloid^ very narrow below, 
dilated in the middle^ and lanceolate above ; poriferous zones wide, and petaloidal two 
thirds the distance between the disc and border; base deeply concave; basal inter- 
ambulacral areas very convex and prominent; mouth -opening excentral, small, pentagonal, 
nearer the anterior border, surrounded by five oral lobes, and five wide ambulacral petals ; 
anal opening large, oval, infra-marginal, situate in a deep depression. This large species 
resembles P. Hausmanni, of which M. Desor suggests it may probably be a variety ; the 
. plaster mould in my collection exhibits very decided specific difierences between it and the 
discoidal urchin I have identified with the German species. 

Dimensions. — Height, one inch and a quarter; antero-posterior diameter four 

inches and a half; transverse diameter, four inches and three 
tenths. 

Formation. — Calcareo-siliceous strata of the Inferior Coralline Oolite at Druyes, 

(Yonne). Rare. 

Collections. — M. Cotteau; only two specimens known. A plaster mould of the 

figured specimen in my collection. 



Ptgurus TBNUI8, Dcsor. Synopsis des Echinides Fossiles, p. 315. 

" Test large, circular, much dilated ; border thin, almost trenchant ; summit central ; 
ambulacral petals very long, petaloidal almost to the margin.'' Desor. 

Formation. — *' Portlandien inferieur (Astartien) d*Oberbuchsitten (Canton de Soleure), 

Oolite Astartienne de Laufon (Jura Soleurois), Delemont." Desor. 

Collections. — Mus. de Neuchatel ; M. Michelin. 
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Ftgubxjs JuasNsis, Marcou. Mem. Soc. Geol. de France^ 2^* serie, torn, iii, p. 114. 

''Test dilated, and rostrated ; summit exoentral ; ambulacral areas large, extending 
petaloidal almost to the border; under surface much undulated; anal opening infra- 
marginal.'' Desor. 

FormaHan. — '' Portlandien superieur (Virgulien) de Suziau pres Salins, des environs 

de Morteau, Gray, Haute-Sadne. 
Fortlandien moyen (Fterocerien moyen) de Montbeliard." Desor. 

Collections, — MM. Marcou, Thurmann, Jaccard, d'Orbigny. 



ON 



THE STRATIGRAPHICAL DISTRIBUTION 



OF THE 



OOLITIC ECHINODERMATA.* 



AiiL the classes of the animal kingdom, when viewed in relation to their stratigraphical 
distribution, are not of the same value to the palaeontologist. Some MoUuscn, as the 
Conchifera and Gasteropoda, have a much greater extension in time than the Cephalopoda, 
and among Radiata, the Echinodermata and Anthozoa may be adduced as examples of 
classes whose life was alike limited ; in estimating the value of palseontological evidence, 
therefore, it is necessary to take into consideration this important fact, which has not 
received the attention it is so justly entitled to. 

The Echinodermata, although occupying a low position in the animal series, in a 
zoological point of view, still afford the palaeontologist most important data for discussing 
questions relative to the distribution of species in time and space ; it is well known, for 
example, that the Silurian, Devonian, and Carboniferous rocks are all characterised by 
distinct forms of Crinoidea, most of which are limited in their range to the different 
stages of these great groups. It is the object of this chapter, however, to show that the 
species of Oolitic Echinodermata had a like limited range in time, and that the different 
stages of the Oolitic formations are characterised by species which are special to each. 

Dr. William Smith was doubtless aware of the value of the Echinodermata in strati- 
graphical geology, for he carefully noted the different species known to him which 
characterised the different subdivisions of the secondary rocks ; and it is a remarkable fact, 
in connection with this subject, that although our knowledge of the species of this class 

* The stratigraphical distribution of the Echinodermata, originally written for this work, was comma- 
nicated, in the form of a memoir, to the Geological Section of the British Association, at the meeting held 
at Cheltenham, in Augnst, 1856. The Council did me the honour, to order the communication to be 
printed entire among their Reports ; for this reason it appeared in the ^ Report of the British Association 
for the Advancement of Science for 1856/ and is now corrected down to the present date. 
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has been nearly quadrupled since the publication of his works,* still the outlines sketched 
by the hand of our great master remain nearly the same as laid out by him. 

I have already shown that the test of the Echinodermata constitutes an internal and 
integral part of the body of the animal^ participating in its life, intimately connected with 
the organs of digestion, respiration, and generation, as well as with those of vision and 
locomotion, and consequently having many of the distinctive characters of the organism 
indelibly impressed on different parts of the skeleton. The individual plates composing 
the columns of the'test of the Echinoidba, and the ossicula forming the skeletons of the 
AsTEROiDEA, OpHiUROiDEA, and Crinoidea, are organized after distinct plans ; they are 
therefore of great value in determining the species, as the specific characters are often 
well preserved on even fragmentary portions of the skeleton ; for this reason the remains 
of these animals are of the highest value in stratigraphical geology, and second in 
importance to no other class of the animal kingdom. 

In the EcHiNOiDEA the body is spheroidal, oval, depressed or discoidal, and enclosed 
in a calcareous test or shell composed of ten columns of large plates constituting the 
inter-ambulacral areas; and ten columns of small plates constituting the ambulacral areas, 
which segments are separated from each other by ten rows of holes constituting the 
poriferom zones. The external surface of the plates is studded with tubercles of different 
sizes, in the different families ; to these the spines are articulated, by a kind of ball*and« 
socket joint, which are of different sizes, forms, and dimensions in the different families, 
and serve to characterise the genera and species. 

At the summit of the test is the apical disc, composed of five genital plates perfcHtited 
for the passage of the ovarial and seminal canals ; and five ocular plates notched or per- 
forated for lodging the eyes : in one family, the Saleniadjb, an additional or suranal 
plate, composed of one or many pieces, is introduced within the circle formed by the 
genka! and ocular plates. 

There are two great apertures in the shell, one for the mouth, which is always at the 
base ; the other for the anus, which occupies different positions on the test ; in one section 
it is in the centre of the uj^r surface, directly opposite to the mouth, and surrounded by 
the genital and ocular plates ; in a second section the vent is external to the circle of 
genital plates, and never opposite to the mouth, but situated in different positions in 
relation to that opening, being placed on the upper surface, on the sides, the border, the 
infra-border, or the base, in the different groups. 

The mouth is often armed with a complicated apparatus of jaws and teeth, 
or it is sometimes edentulous, and provided with lobes formed of the plates of the test 
itself. 

The Asteroidea have a depressed stelliform body provided with five or more lobes or 
hollow arms, which are a continuation of the body, and contain prolongations of the 

* 'Strata identified by Organized Foasils,* 4 to, 1816.— 'Stratigraphical System of Organized Fossils,' 
4to, 1817. 
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vkoera. The mouth is always below and central ; two or four rows of tubular retractile 
suckers occupy the centre of the rays ; and in two families an anal vent opens at the 
central or sub-central part of the dorsal surface. The complicated skeleton is composed 
of numerous solid calcareous ossicula, variable as to number, size, and arrangement in the 
different genera which they serve to characterise. Their coriaceous integument is often 
studded with pedicellariaB and calcareous spines of various forms; they have a spongy 
madreporiform body situated on the upper ^rface of the disc near the angle between two 
rays ; and reptation is accomplished by retractile tubular ambulacral suckers. 

The Ophiuroidea have a distinct depressed discoid^ body surrounded by long slender 
rays, in which there is no excavation for any prolongation of the viscera ; they are special 
organs of locomotion, independent of the visceral cavity, and provided with spines which 
are supported on their sides; they have no pedicellarise ; the mouth is basal and central, 
surrounded by membranous tentacula, and they have no anal vent. The skeleton is 
composed of a series of plates which form the disc or centrum, and the long slender rays 
are sustained by numerous elongated vertebra-like ossicula, having numerous plates or 
spines disposed along the borders of the rays to assist in reptation. The form, structure, 
arrangement, and covering of the discal plates, and of the ossicles of the rays, afford good 
characters for distinguishing the genera. 

The Crinoidea have a distinct bursiform body formed of a calyx, composed of a definite 
number of plates, provided with five solid rays, independent of the visceral cavity, and 
adapted for prehension ; they have a distinct mouth and vent, no retractile suckers, and 
the ovaries open into special apertures at the base of the arms. The skeleton is extremely 
complicated, being composed in some genera of many thousands of ossicula articulated 
together, the number, form, and arrangement of which are determinate in the different 
families, the multiples of five being the numbers which in general predominate ; the central 
plate of the calyx is supported on a long jointed column composed of circular, pentagonal 
or stelliform plates, the articulating surfaces are sculptured with crenulations which 
interlock into each other ; in many genera the stem was attached by a calcareous root to 
the bed of the sea, and supported the calyx and arms upwards like a plant ; in others it 
appears to have been mpveable, and was used as a point of suspension from submarine 
' bodies, the calyx and arms having had a pendent position. 

The mouth is central and prominent, and the vent opens near its side ; the arms are 
mostly ramose and multiarticulate, and when extended form a net-like instrument of 
considerable dimensions. 

The four orders of Echinodermata thus briefly described are the only ones /ound 
fossil in the oolitic rocks, and of these by far the largest number of species belong to the 
EcHiNoiDEA ; for this order I have proposed the following classification, which differs in 
many essential particulars from that of previous authors. 

As the mouth is always basal, central, subcentral, or excentral, the excentricity being 
invariably towards the anterior border, this aperture does not afford a character of primary 

54 



416 STRATIGRAPHICAL DISTRIBUTION OF 

importance, although when taken in connexion with others it is valuable in the definitioD 

of families. 

The position of the anal opening affords a good primary character ; in one section the 
vent opens toithin the centre of the apical disc, surrounded by the genital and ocular 
plates ; in another section the vent opens without the apical disc, and is external to, and 
at a greater or less distance from, the genital and ocular plates ; these two sections may 
be thus defined. 



ECHINOIDEA ENDOCYCLICA. 

A. Test circular, spheroidal, more or less depressed, rarely oblong ; mouth central 
and basal ; vent in the centre of the upper surface directly opposite the mouth, and 
surrounded by five perforated genital and five ocular plates. Mouth always armed with 
five powerful calcareous jaws, formed of many elements disposed in a vertical direction. 



ECHINOIDEA EXOCYCLICA. 

B. Test sometimes circular and hemispherical, oftener oblong, pentagonal, depressed, 
clypeiform or discoidal ; mouth central or excentral ; vent external to the circle of genital 
and ocular plates, never opposite the mouth, situated in different positions in relation to 
that opening : four of the genital plates are generally perforated ; the fifth is in general 
imperforate. Mouth sometimes armed with jaws, but oftener edentulous. Jaws 
disposed in a more or less horizontal direction. 

The structure of the ambulacral areas and poriferous zones, the form, number, and 
arrangement of the tubercles and their spines, the presence or absence of fascioles or 
semitse, the size and form of the elements of the apical disc, and the position of the anus, 
afford collectively good characters for defining the genera. 

The minute details in the structure of the plates ; the size, form, and number of the 
tubercles on each ; the form and arrangement of the pores in the zones ; their proximity 
or remoteness from each other ; the general outline of the body, which has only certain 
limits of variation ; the character of the sculpture on the plates ; the form of the areolas ; 
the greater or less prominence of the base ; the size of the tubercles ; the presence or 
absence, the size and arrangement of the granules fonning the areolar circle ; the com- 
pleteness or incompleteness of the same ; the width of the miliary zone, the number and 
size of the rows of granules composing it ; the length of the spines ; the form of their 
stems ; the character of the sculpture thereon ; the size of the head, the prominence and 
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cave at the base ; the ambulacral petals on the dorsal surface are petalloid only in the 
upper two thirds of their length, and very narrow and graceful in the lower third of the 
areas (fig. 1 a, c; fig. 2 at) ; the anterior border is emarginate and concave, and the under 
side is impressed by the anteal sulcus ; the posterior inter-ambulacrum is rostrated and 
deflected ; the mouth-opening is small, and the oral lobes large and prominent. When 
these characters, which are permanent in all the examples I have examined, are compared 
with the homologous parts in Fygurm MicAelini, which have been already described, the 
distinction between the species will be readily determined. (Compare PL XXXV and 
XXXVI.) 

Locality and Stratiyraphical position. — I have collected this urchin from the Lower 
Calcareous Grit at BuUington-green, near Oxford, at Farringdon, Berks, from the same 
rock at Scarborough, Castle Hill, and Gristhorpe Bay, on the Yorkshire coast. It is like- 
wise obtained from the Coralline Oolite at Scarborough and Ayton, and at Malton and 
Hildenley ; from the latter locality I have been enabled to study a fine large specimen, 
kindly presented to me by C. W. Strickland, Esq., and beautifully developed by him. My 
kind friend, John Leckenby, Esq., communicated the beautiful specimen figured in 
PL XXXVI, fig. 2 a, which came from the Coralline Oolite of Malton, and belongs to the 
Scarborough Museum. The small specimen (fig. 1 a, b) was collected by my friend. Dr. 
Murray, of Scarborough, from the Lower Calcareous Grit, near that town, and generously 
given to me by him for this work ; Pygunis pentagonalia is, therefore, a true Coralliau form, 
and a most characteristic urchin of this formation, both in the Midland Counties as well 
as in Yorkshire. 

Pygurus costatus, Wrighty nov. sp. PL XXXVII, fig. 1 «, h, c, d, e, /. 

Test sub-pentagonal, discoidal, much depressed at the upper surface ; ambulacral petals 
large, costated, extending over four fifths of the upper surface ; anterior border flat, emar- 
ginate ; posterior border rostrated ; postero-lateral border very thin ; apical disc excentral, 
forwards ; base flat ; mouth-opening large, sub-central ; peristome surrounded by five large 
oral lobes and five spoon-shaped phylloidal floscules. 

Dimensions. — One large specimen. — Height, one inch and one tenth; transverse 
diameter and antero-posterior diameters, equal, four inches. 

Specimen, PL XXXVII. — Height, nineteen twentieths of an inch ; transverse diameter, 
three inches and three tenths ; antero-posterior diameter, three inches and three tenths. 

Description. — ^This urchin is remarkable for its discoidal form and for the prominent, 
costated character of its dorsal ambulacra ; the anterior border is flat, the sides form obtuse 
angles near the middle of the disc, and the posterior border is rostrated, but not deflected ; 
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A Table skowing the Strati^aphical datriSutiom of 



FAMILIES, 
GENERA^ AND SPECIES. 



Fam. CiDAftlDA. 

Cidtrit Edwardtiiy Wright 
DmiiiBterensit, Wright . 
Mooreii, Wright 
Fowleri] Wright . 
Boacbardii, Wright 
Wrightii, Detor 
conflaens, Forbes . 
firadfordennt, Wright 
florigeinma» Fkillip§ 
Smithii* Wright 
tpinosa, Agatnz 
Bolonientity Wright 

Rabdocidaris Moraldina, Cotteau 
maxima, Miintter . 

Biplocidarit Detori, Wright . 
Wrightii, Desor 
Cotteauana, Wright 



Fam. Hemicidaeid^. 
Hemicidaris granolosay Wright 
puatulosa, Agauiz . 
Stokeni, Wnght . 
Locienais, (fOrhigny 
minor, Agauiz 
Bamsayii, Wright . 
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the genera and species of the Oolitic Echinodermata. 



MIDDLE DIVISION. 



Marbte. 



Oorabrvdi 



KeUomtT 
Bock. 



Oxford 
CUy. 



Lower Caralline 
Calc Grit OoUte. 



Upper 
Gale. Orit 



UPPER DIVISION. 



Kimme- 
ridgeClay 



« 
« 



Portknd 
Sand. 



Portland 
Oolite. 



Pnrbaek 
Bedi. 



OBtBKyATIONS AMD FoftBION 
LOCALITISS. 



France, Gennaoy, and Switzer- 
land. 



Switzerland. 
BooIogne-sur-Mer. 
France. 
Germany. 



RanyiUe, France. 
Ranyillet France. 



LnCy France. 
Ranville, France, 
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STRATIGRAPHICAL DISTRIBUTION OF 



FAMILIES, 
GENERA, AND SPECIES. 



Hemicidaris Bravenderi, Wright 
Wrightii, Desor 
Icaunensis, Cotteau 
intermedia, Fleming 
Davidsonii; Wright 
Purbeckensis, Forbes 



Fam. DiADEMADiE. 

Pseudodiadema lobata, Wright 



Mooreii, Wright . 
Wickense, Wright 
depresBum, Agassiz 
Parkinsoni, Beeor . 
pentagonum, M^Coy 
homostigmft, Agasnz 
Bailyi, Wright 
vagans, Phillips 
Bakeriae, Woodward 
versipora, Phillips . 
hemisphsericum, Jgassiz 
radiatum, Wright . 
mamillaDum, Roemer 



Hemipedina Bechei, Broderip 
Bowerbankii, Wright 
Tomesii, Wright 
Jardinii, Wright 
Etheridgii, Wright 



LOWER DIVISION. 



Lias. 



Inferior Oolitk. 



Lower 
Uas. 



Middle 
Lias. 



Upp« I M«rchi. |«S^"«- 

Das. boue aone. ,«„" 

zone. 



Parkinsoni 
zone. 



Great Oolits. 



Fuller's 
Earth. 



Stonesfieldj Great 
Slate. I Oolite. 



Bradfovd 
CUy. 



* 
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MIDDLE DIVISION. 



Fomt 
Marble. 



Cornbrash. 



Kellowaj 
Rock. 



Oxford 

Cl8V. 



Lower Ciiralline 
Cole. Grit. Oolite. 



L'pper 
Calc. Grit. 



UPPER DIVISION. 



Kimme- 
ridge Clay. 



* 



Portland 
Sand. 



Portland 
Oolite. 



Purbeck 
Beds. 



Obsbbvations and Fobbion 
localitibs. 



France. 

France and Germany. 

Boulogne-Rur-Mer. 

France. 



France. 



France and Switzerland. 



Switzerland. 



France and Switzerland. 



France and Germany. 
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STRATIGRAPHICAL DISTRIBUTION OF 





LOWER DIVISION. 


FAMILIES 
GENERA, AND SPECIES. 




Lias. 


IXFBRIOR OOLITB. 


Great Oolite. 




Lower 
Liaa. 


Middle 
Tiias. 


Upper Morchi- 
1mm. soiub lone. 


Homphrie- 
■iamu 
xone. 


Parkinaoni 
zone. 


FuUer'8 
Earth. 


Stoneifield 
Slate. 


Great 
Oolite. 


Bndfoid 
Clay. 




Hemipedina Bakeriae, Wright 


■ • • 


• ■ • 


• • a 


* 


• • « 


• • » 


■ • • 


• • • 


• • • 


• • • 




perforata, Wright . 




• « • 


• a • 


♦ 
















tetragramma, Wright 


• • • 


• • • 


• • ■ 


« 
















Waterhousei, Wright 




• • • 


• • . 


* 
















Bonei, Wright 






> • * 


« 
















Davidsoni, Wright 


• • a 


• • • 














« 






Woodwardii, Wright 






• « • 








• • • 










microgramma, Wright . 
























Marchamensis, Wright . 
























Corallina, Wright . 


• • a 


• • ■ 








1 ... 












tuberculosa, Wright 






• • • 


















Morrisii, Wright . 










i 












Cnnningtoni, Wright 




. • • 






1 

i 












Pedina rotata, Wright . 




— 


... 






* 












Smithii, Forbes 












* 


• • * 




* 






Fam. EcHiNiDiE. 
























Glypticus hieroglyphicuB, Gold/uss 








• 


1 

i 

... 1 

■ 












MagDotia Forbesii, Wright 












♦ 












PolycyphuB Normaonus, Desor 


• ■ ■ 




• a « 






* 
1 


... 


♦ 


* 


• • • 




Deslongchampsii, Wright 


■ » a 






* 
















StomechinuB germinaDS, Phillips . 






■ • 


♦ 




1 












intermedius, Jgassiz 










4^ 


1 








... 




bigranularis, Lamarck . 


• • a 










1 * 




... 








microcyphus, Wright 


• • • 


■ • • 






. • • 


1 






* 






gyratuB, Jgamz 




















1 
1 

1 


DuduB, Wright 




i 


















1 
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MIDDLE DIVISION. 



Vara* 

Kukle. 



Conibnili. 






KcUowty 
Bock. 



Ozfofd 

CiMJ. 



Lover 
iCalcGrit 



ConUine 
OoUte. 



Uppsr 
KMe. Grit. 



4> 

4c 



Kimfte- 
ridge Clay. 



UPPER DIVISION. 



* 

* 



Portluid 
Sand. 



ForUuid 
Oolite. 



Purbeck 
Beds. 



Obsbrvations and Forxion 
localitirb. 



France. 



France, Germany, and Swit- 
zeriand. 



Ranville and Luc, France. 



RanTille, France. 

BattTille, Pcnrt-en-Bessin, 
France. 



France and Switzerland. 



55 
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STRATIGRAPHICAL DISTRIBmOX OF 















LOWER DIVISION. 






FAMILIES, 




GENERA, AXD SPECIES. 


Lias. IvramioK Oolitb. 1 


Gbbat Ooutb. 

• 




Ltfvcr 


Middle 

LiM. 


lias. 


* 

MonU. 
woamume. 


«^ 


PvUmow 


Eaitii. 


*?-- 


Oolite. 


Bmlfiri 




1 

Ftm. Saleniao^. , 
























1 
AcrotalenU minuU* Bueiman ^ 




















crinifen, Quenstedt 


1 
• • * J • • • 

I 


« 


> a * 


* • « 


— 




■ ■ • 


... 


* . • 




Ljcetti, fFriijfhi 


• # • • • 




« 


• 


• 












pottulmUt, Forbes . 












■ ■ V 




■ • « 


• 


• . . 




WiltODn, Wright . 


• • • 










• • ■ 




• • ■ 


— 


> • • 




Lowemna, Wright . 


• • • 










• • • 






• • * 


* • • 




•piooit, AgoMiiz 


• • • 










* 




• *• 


• 


• . • 




bemicidaroidet, Wright . 


• • « 










• ■ • 




... 


• 


... 




deconta, JIaine 


• • • 










• • • 




• • • 


• . • 


• . • 




Fam. EciiiNocoNiD^. 
























Holectjput depretsut, Letke . 


■ • • 






• • • 


» • • 


• 


• • • 


4c 


• 


. • • 




beiiiupb«riciui9 Detor 


* • • 






• • • 


■ • ■ 


• 


• • • 


- • • 


• . • 


. • • 




obbngat, Wright . 


• ■ • 






• » • 


a • • 


• • • 


• • • 


. ■ • 


• • • 


• • • 




Pygaster temisolcatus, Phillips 








• 


• • • 


• • • 


• • ■ 


• • ■ 


• 






conoideuSy Wright . 


• » • 






• 
















macrostomut, Wright 


• • » 






• • • 


• • a 


• • • 


• • • 


• . ■ 


... 


• • • 




Morrinii, Wright 


• « * 






• • • 


« • ■ 


• ■ • 


• • • 


• . • 


• • • 


■ • • 


■ 


umbrella, Lamarck 


• • • 






» • • 


■ • • 


• • • 


• • • 


• • • 


a • • 


• • • 




Fam. EciiiNOBRissiDiK. 
























Ecliinobriitua dunicularity Idhwgd 


• » • 






... 




• 




• 


• 


• ■ * 




Woodwardii, Wright 


• • • 










• ■ • 




• • • 


• 






orbicularity Phillips 


• • • 










• • • 




. • ■ 


• • • 


■ • . 




qiiadratuty Wright , 


• • • 










■ • • 




• • . 


• . • 


• • . 




Oriesbacliii, Wright 


» • • 










• • • 




. • • 


• • • 


■ • • 
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MIDDLE DIVISION. 


UPPER DIVISION. 


1 

Obssrvations and Forbion 
















1 1 


























TtMi A t iTf va 


Fortrt 
MaiUe. 


Oorahnah. 


Kellovay 
Bock. 


Oxford 
Clay. 


Lowv 
Calc Grit. 


Conlline 
Oolite. 


Upper 
Calc. Grit. 


Kinune- 
ridge day. 


Portland 
Sand. 


Portland 
OoUte. 


Porbeck 
Beds. 


A/Vv A^A A ABV« 


• • • 


• • • 


• • • 


• • . 




• • • 


• 


. • . 


. 




• • • 


Plientbach bei Boll, Wurttem- 
berg. 


• 








1 
















• • • 


• 






















• 
























• 


• 


• • • 


• • ■ 


> • • 


■ • • 


■ • • 


• • • 


• • ■ 






Ranville, Ch&tel - Censoir, 
France ; and Soleore, 


• 


* 




















Switzerland. 


• • • 


• • • 


- • • 


• • • 


• • • 


• 












Bar-Bur-Aube, Yonne, France. 


• • • 


• 


• • • 


• • • 


• • • 


• • • 


■ • • 


• • • 


. . . 




. . . 


France, Germany, Switzer- 
land. 


a • • 


• • • 


• • • 


• • • 


V • • 


• • • 


• • • 








• • ■ 


France, Germany, Switzer- 
land. 


• ■ • 


• • • 


• • • 


• • • 


• • • 


• 


• 


- 




. 






♦ 
























• • • 


• 






















• • • 


• • • 


■ • • 


• • • 


• 


• 






• • • 


• . • 




Druyes, Ch&tel - CenBoir, 
Coulanges - sur - Yonne, 
St. Mihiel, France. 


♦ 


• 


• • • 


• • • 


• ■ • 


• • • 




• • • 


* • • 


... 


■ • • 


France, Germany, Switzer- 
land. 


• • « 


• 


■ • • 


« • • 


• • • 


• • • 


• • • 


• • • 


* a • 


• ■ . 


■ ■ • 


Mamers, Sarthe, France. 


• • • 


• 






















V • • 


• 























426 



STRATIGRAPHICAL DISTRIBUTION OF 



FAMILIES, 



GENERA, AND SPECIES. 



Echinobrissos dimidiatos, Phillips 

8catatQ8, Lamarck . 

Brodieiy Wright 
Clypeiis Plotii, Klein 

AgaBsizii, Wright . 
i altuB, M'Coy . 

Michelini, Wright . 

Hugii, Agauiz 

rimosus, Jgassiz 

Miilleri, Wright 

subulatUB, Toung and Bird 



Fam. COLLYRITIDiE. 

Collyrites ringens, JgauiM 

ovalifly Leske . 

bicordata, Leske 
Hyboclypus agaricifonniB, Forbes 

caudatUB, Wright . 

gibberuluB, Agassiz 

ovaliB, Wright 



Fam. EcHINANTHIDiE. 

PyguruB Michelini, Cotteau . 
pentagonalis, Phillips . 
Blumenbachii, Koch ^ Bunker 
PhillipBii, Wright . 
Haasmanni, Koch ^ Bunker . 
coBtatUB, Wright 



LOWER DIVISION. 



LlAB. 



Loww 



Middle 



^ 



iNrsRioa OoLiTs. 



tone. 



PkrUiMOiii 



Grbat Oolits. 



Ftalkr's 
EwtlL 






Slate. 



Greet 
Oobte. 



firedfiord 
Clej. 
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MIDDLE DIVISION. 



Vorat 
Maible. 



C<Hiibraih. 



Kdkmay 
Eock. 



Oxford 

Clay. 



Lower 
Calc. Grit 



CSoralline 
Oolite. 



Upper 
Calc. Grit. 



UPPER DIVISION. 



Kimme- 
ridge Clay. 



* I * 



Portland 
Sand. 



Portland 
Oolite. 



Purbeck 
Beds. 



Observations and Foreign 
Localities. 



France, Germany, Swilzer- 
land. 



France and Switzerland. 
Conlie,Mamer8, Sarthe, France. 
Pecheseul, Sarthe, France. 



France and Switzerland. 



France and Switzerland. 
France and Switzerland. 
France and Switzerland. 



Bayeuz, France. 
France and Switzerland. 



France and Switzerland. 



France and Germany. 



France and Germany. 



STRATIGRAPHICAL DISTRIBUTION OF 



FAMILIES, 
GBNBRA, AND SPECIES. 



Order ASTEROIDEA. 
Fam. Urabtekid^, 
Uraiter Gsveyi. Fortes . 
cnnnatm, Wright . 

Fam. 80LA9TEBIU£. 

Soluter Moretonii, Forbes 

Fam. GOMASTEBIDf. 

Goniast«r Hamptoneniu, Wright 
obtusus, Wright . 

Fam. AsTERis.E. 

TropidaiUr pectinatus, Forbes 

ARtropect«ii Hastin^fe, Forbei 

Orion, Furbes 

Phillipiii, Forbes . 

L«ckenbyt, Wright 

j Scarborgenaia, Wright 

I CotteawoldUe, Buckman . 

I Wittsii, Wright 

I 

Forbeaii, Wright . 

claTteformia, Wright 

rectua, M'Coy 
Liiidia MurdiiaoDii, Williamson 
Plamaater Opbiiiroide*, Wright 



LOWER DIVISION. 



IT ^iT 



InraKtoi. Oolitk. 
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Huble. 



Corabntth. 



MIDDLE DIVISION. 



Kelloway 
Bock. 



Oxford 
Clay. 



Lower 
Calc. Grit 



Coralline 
OoUte. 



Upper 
Calc. Grit 



UPPER DIVISION. 



Kimme 
ridge Clay. 



Portland 
Sand. 






Portland 
Oolite. 



Purbeck 
Beds. 



Obsbrvations and Foreign 
Localities. 



STRATIGRAPHICAL DISTRIBUTION OF 



LOWER DIVISION. 



FAMIUES, 
GENERA, AND SPECIES. 



Order OPHIUROIDEA. 
Fam. OpHiVRiDiE. 
JaBocoma Gaveyi, Wright 
MUleri, Philip . 
Egeitoni, Broderip 
teouibrachiata, Forbes 
Brodiei, JFrighi . 
MorraTii, Forbes . 
Gricsbachii, Wright 

Order CRINOIDEA. 

Fam. PsNTAOEIKIDiE. 

ntacrinQB tabercalatus. Miller 

Bcalaris, Goldfitu . 

basaltifonniay Miller 

GoldfiiBsii, M^Coy • 

robastUB, Wright . 

panctiferuB, Quenstedt 

Johnaonii, Auatin . 

dichotomuB, MCoy 

Phillipsu, Wright . 

Milleriy Auatin 

AuBtenii, Wright . 

BabsalcatUB, Gold/Use 

Bubteres, Goldfuee . 
itracrinuB Briareaa, Miller 

subangalariB, Miller 



Li A 6. 



r 



"Umtf 



Middle 



^ST 






IXFBKIOK OOLITK. 



GftKAT OOLITIL 



Vnchi> 






Fidler'a 
Eaith. 



Chy. 
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Mutle. 



Oonibrath 



MIDDLE DIVISION. 



Kellovty 
Kuek. 



Oxford 
Clay. 



Lower Coralline 
Calc. Grit. Uulite. 



Upper 
Calc. Grit. 



UPPER DIVISION. 



Kimme- 
ridge Clay. 



Portland 
Sand. 



Portland 
Oolite. 



Pnrbeck 
Beds. 



Observations akd Fobrign 
Localities. 



France, Germany. 
France, Germany. 
France, Germany. 



Germany. 
France. 



Germany. 
Germany. 
France, Germany. 
France, Germany. 



56 
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STRATIGRAPHICAL DISTRIBUTION OF 



FAMILIES, 



GENBBA, AND SPECIES. 



Fam. ApiQ^KiNiDiE. 
ApiocriniiB Parldaioni, Sehlotheim 



elegans, Defranee . 

Millericrinai Prattii^ Gray 
^obconiciM, Gold/uis 
Koninckiif Wright 
echinatiUf Sehlotheim 



LOWER DIYiSION. 



Lias. 



Lover 
lias. 



10 



Middle 
Liu. 



17 



Upper 



Mnrchi- 
Mncione. 



12 



Ikfesiob. Oolitx. 



Huniphne- 

■iaaoi 

zone. 







Parkinsoni 
xooe. 



49 



Gebat Ooliti. 







ToDer't 
Earth. 



Slate. 



Qreat 
OolHe. 



8 



28 



Chj. 






I • • 



166 Species. 



ECHINOIDEA 
ASTEROIDEA 



OPHIUROIDEA 



CRINOIDEA 
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' From the above Tables, it appears that tbe English Oolitic rocks are known at present 
to contain 166 species of fossil Echinodermata, of which 119 species belong to the Order 
EcHiNoiDKA ; 18 species to the Order Asteroidea ; 7 species to the Order OPHnntoiDSA ; 
and i2 to the Order Crikoidea. All the species belonging to the families CiDARiDiB, 

HeMICIDARIDJS, DiADEMADJS, EcHINID^, SaLENIADA, EcHINOCONIDJS, ECHINOBRISSIDJB, 

CoLLTRiTiDA. EcHiNANTHiD^, and EcHiNOLAMPiD^, havc been Bgored in this work. 

The Asteroidea, Ophiuroidea, and Crinoidea, will form the subject of a second 
Monograph. An analysis of the Tables gives the following distribution of the spedes in 
each stage 2 

Lower Line 
Middle Lias • 
Upper Lias 
Inferior Oolite 

■ 

Fuller's Earth 

Stonetfield Slate 

Great Oolite • 

Bradford Claj 

Forest Marble 

Combrash 

Oxford Claj and Kelloway 

Lower Calcareous Gnt • 

Coral Rag • • 

Upper Calcareous Orit . 

Kimmeridge Clay • 

Portland Sand 

Portland Oolite 

Marine Purbeck Beds • 



10 


'Species. 


17 


>» 


12 


»» 


49 


»» 


1 


»» 


8 


»» 


28 


ft 


9 


»» 


8 


t» 


21 


>» 





>t 


11 


9f 


24 


$9 


? 


$9 


4 


99 


1 


»« 


1 


*t 


1 


»» 



The Lias forms appear to be special to the three subdivisions of that formation, so well 
characterised by the species of Ammonites which indicate these three zones of Liassic life: 
The Inferior Oolite contains forty-nine species, of which forty-three are Echinoidea, 
three Asteroidea, one Ophiuroidea, and two Crinoidea ; of these, ten species 
extend into the Great Oolite, and nine species pass into the Combrash ; the Inferior 
Oolite has therefore thirty species which up to this time have not been found in any 
other formation ; all the species from the Lias to the Combrash inclusive became extinct 
before the deposition of the Kelloway rock and Oxford clay. The Fuller's earth has 
yielded one species, and the Stonesfield slate contains eight species, several of which are 
special to this fissile rock.- The Great Oolite has yielded twenty-eight species, of which 
ten extend into the Combrash, fourteen are special to the Great Oolite stage, and four are 
common to the different stages of the lower division of the Oolites. The nine species 
of the Bradford clay are mostly common to this argillaceous bed, and the Great Oolite 
limestone on which it rests. The Forest Marble contains eight species, of which four are 
^mmon to this rock and the Combrash, which contains ^wenty-one species, many of 



Ui 
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which are found in older formations ; with the deposition of the Cornbrash the Jower 
division of the Oolites terminate, and with that formation all the species of Echinodermata 
found in these rocks became extinct. 

The middle division of the Oolites contains far fewer species than the lower. The 
Kelloway rock and Oxford clay, so rich in Cephalopoda^ have not in England^ as far as I 
can learn, yielded any remains of Echinodermata. The Lower Calcareous grit, Coral 
rag, and Upper Calcareous grit, have several species in common ; of the eleven species of 
the Lower Calcareous grit, six are common to it and the Coral rag, which contains twenty- 
four species ; I have not ascertained how many, if any, pass into the Upper Calcareous 
grit ; in fact, these three stages represent in reality only one stratigraphical zone of life. 

The Kimmeridge clay up to the present time is known to contain only four species, 
which are all special to it. There is one species in the Portland sand, one in the Portland 
Oolite, and one in the Marine Purbeck beds. The Portland Oolitic limestone is said to 
contain the remains of several Echinoderms, although I have been able to obtain only 
two specimens of the same species for examination from that formation. 
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obserratione Animalium Testaceorum.' Rom», 1684, 4to, fig. 
1686. Plot. Robert Natural History of Staffordshire. Oxford, folio, tab. 
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propriis signata. In 8to, cum fig. 

1698. LuiDius. Edyaedus Lithophylacii Brittannid Ichnographia. London, 1685. 8ro,fig. 

1 702. ScHEVCHZXE. J. J Specimen Lithographise HeWeticse curiosse. Tlguri, 8vo, fig. 
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4to, cum tabl. 
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177« "Echini animalis historiam propotuit." Leske, xiv. 
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was impressed with the idea that they were foreign fossils, and was averse to their being 
drawn as British Echinidae ; the history of the specimens, however, convinced me that thfey 
were English, although their locality was then unknown. . Some time after the publicatum 
of the first part of this work, I went to Oxford for the purpose of examining the late Dr. 
Buckland's collection, and in one of the drawers of his cabinet I saw a Cidaris Smitkii^ 
from the same rock as that in which my doubtful specimens were imbedded. I lost 
no time in visiting the locality, Bullington Green, near Oxford, whence it was ob- 
tained, where I found several plates of tests and fragments of spines of the species. 
From this locality Mr. Whiteaves, of Oxford, lately collected a very large specimen erf 
Cidaris Smithii, which, through that gentleman's kindness, is now in my cabinet. Una 
test measures three inches and three quarters in diameter, one third more than the 
largest specimen previously known, and has the jaws and teeth in situ. In the same 
stratum of Coral Rag at Bullington, I found UcAinobrissus scutatus, Lamk., Pygmter 
umbrella^ Agas., and P y gurus pentagonalia^ Phil. I have lately obtained Cidaris SmitMi, 
Wr., from the Coral Rag at Hillmarton, Wilts, where it is associated with Cidaris flori- 
gemtna^ Phil., Pseudodiadema versipora, Woodward, and Pygaster umbrella, Agass. This 
is the original locality whence Dr. William Smith obtained the specimen now in the British 
Museum. 



DiPLOCiDARis Weightii, Desof. PL XLI, fig. 6, 7, Supplement to page 58. 

A very fine, large specimen of this gigantic Cidaris was discovered by my friend, the 
Rev. T. W. Norwood, in the Inferior Oolite at Shurdington Hill, near Cheltenham. 
Unfortunately, I have only been able to figure one of its largest spines. This was 
undoubtedly, one of our largest Oolitic Cidaridae, and, from Mr. Norwood's description, must 
have attained a gigantic size, as appears by the foUowing note, which that gentleman 
has kindly supplied. 

" The urchin, of which I sent you the fragments about a year ago, was found by me 
in the Pisolite of Shurdington Hill, under the following circumstances. A very thin, 
sandy, band divided two compact and indurated rock-masses forming a plane of 
easy and natural separation betweeiu.thera. In this band the urchin had been 
locked up, apparently in a state of wonderful preservation, and in the posture of life, with 
its equator evenly parallel to the divisional plane of the strata, and its magnificent spines 
(such as I have nowhere else seen) radiating regularly around it. The ground had chanced 
to be broken at this point for the purpose of quarrying stone for wall-making ; the upper 
rock-bed had been removed down to the sandy band; and, in its removal, had torn 
the urchin in two at the equator, and carried away half the test and a corresponding 
number of spines. Therefore, when I came to the place and discovered the specimen, it 
was lying on the surface of the lower rock-bed^ showing five or six large spines, which 
appeared to diverge from a circular space, about equal in diameter to the equatorial 
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flection of Cidaris Fowleri or C.fiorigemma. On the spur of the moment and ^ith insuf* 
ficient tools I rashly attempted to detach my treasure ; and as it turned out that the 
lower portion of the test was fast imbedded in the hard rock beneath, I had the sad 
mortification to fracture and destroy it. As I soon afterwards handed over to you the 
fragments that remained, I now leave the description of them in your hands. This urchin 
was associated, in the same rock-surface> with Pyffoster semisulcaiua, Terebratida simplex^ 
and other equally characteristic fossils of the Cheltenham Pisolite.'' 



Hemicidaris Brillensis, Wright, nov. sp. Supplement, PI. XLIII, fig. 2 a^ b, c, d. 

Test sub-globose, ambulacral areas wide, with two rows of primary tubercles, which 
extend over three fourths of the area ; inter-ambulacral areas narrow, with two rows of 
small, nearly equal-sized, tubercles, ten in each row ; apical disc large, plates very narrow, 
in consequence of the wideness of the vent ; mouth-opening large, peristome divided into ten 
nearly equal lobes ; poriferous zones narrow and much undulated ; pores very much crowded 
at the base. 

Dimenmns. — Height, one inch ; transverse diameter, one inch and a half. 

Description. — This remarkable urchin, at first glance, resembles an Jcrocidaris, from 
the size, number, and development of the tubercles on the ambulacral areas. In most of 
the other forms of Hemicidaris the semi-tubercles are limited to the basal region of the 
ambulacra, but in this species they extend through nearly three fourths of the area ; this 
region of the test is likewise much wider than in other congeneric forms, in which the 
semi-tubercles are limited to the base of the area, and the margins thereof are occupied 
by rows of small granules. There are about ten tubercles, very regularly arranged, in each 
row ; those at the base are very small, whilst the upper six pair are nlearly of a uniform 
size, although rather smaller than the primary tubercles of the inter-ambulacra; the 
upper part of the area has only a few, small granules on its margin. The poriferous zones 
are very narrow, and extremely flexuous, winding round the border of the large semi- 
tubercles, and only becoming straight at the upper fourth, where they cease (fig. 2 c). 
The pores are separated by a thick septum, and there are six pairs of holes opposite each 
inter-ambulacral plate ; they are much crowded together, in oblique rows, in the wide 
spaces left by the small semi-tubercles at the base of the areas. 

The inter-ambulacral areas are narrow, scarcely twice the width of the ambulacra ; 
they are occupied by two rows of primary tubercles, about ten in each row, of a 
moderate size, and nearly uniform magnitude throughout (figs. 2 a, b); they are 
raised on prominent bosses, with deeply crenulated summits (fig. 2 c) ; the areolas are 
transversely oblong, and confiuent above and below ; a double row of small granules 
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desoends in a zigzag line down the middle of the area^ and the zonal border of the plates 
has a single row of the same sized granules, which separates the areolas from the poriferous 
zones, and forms a series of crescents throughout the area (fig. 2 c). 

The apical disc is large (fig. 2 a), and placed rather behind the vertex of the test ; 
the ovarial plates are narrow (fig. 2 d), and the duct-holes perforated near the apices 
of the plates ; the madreporiform body occupies, as usual, the right antero-lateral plate, 
which is the largest ; the three anterior ocular plates rest upon the ovarial plates, with 
which they alternate, whilst the two posterior oculars are placed between the two postero- 
lateral^ and single ovarial plates (fig. 2 d) ; the vent-opening is very large. 

The base is flat, and the mouth-opening wide; the peristome is divided into ten 
nearly equal-sized lobes ; all the tubercles in this region are small, and the poriferous zones 
at the base of the ambulacral areas are very much crowded, the pores being arranged in 
oblique rows. 

Affinities and differences. — This species difiers so much in its general physiognomy from 
the typical forms of its congeners that it requires a careful examination to be satisfied Ihat 
it is a Semicidaris, the size and number of the semi- tubercles, extending as they do so 
high up the area, and the small and uniform magnitude of the primary tubercles, produce 
so many rows of tubercles on the flanks of this urchin (fig. 2 3, d), that it might readily 
be referred to the genus Jcrocidaris rather than to the group to which it belongs. In 
Acroddaris, however, the tubercles are very unequal in magnitude on the sides of the test, 
and each ovarial plate supports on its centre a small, primary, perforated and crenulated 
tubercle, a character which is quite diagnostic of this genus. The greater width of the 
ambulacra, and the presence of a double row of semi-tubercles, extending three parts 
up the sides^ distinguish this species from its congeners ; the smallness of the primary 
tubercles in the inter-ambulacra, and the increased number and nearly uniform size of the 
same throughout the rows, distinguish it likewise from Hemicidaris Davidsoni, Wr., another 
Portland species, with which it has many affinities. 

Locality and Stratiffraphical position. — ^This urchin was discovered in the Portland 
Oolite, at Brill, and was purchased from the person who collected it therefrom by my 
friend, the Rev. P. B. Brodie, who kindly communicated the specimen for this work ; the 
test is rather distorted, and much concealed by a small, encrusting oyster. At the same 
locality my friend collected the large Echinobrissus Brodiei, Wr., of which I have given a 
figure of the natural size in PL XLIII, fig. 3. 
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DIADEMADiE. 
(7^«*— HETEROCIDARIS, Cotteau, I860.* 

Test large, circular, depressed, inflated at the sides, sub-convex above, almost flat 
below ; the inter-ambulacral areas very wide, and provided with from six to eight rows of 
large, nearly equal-sized, perforated tubercles, raised on prominent bosses, with crenulated 
summits; the areolae are narrow, and their circumference surrounded by a circle of 
small, equidistant granules, a few only of which are distributed on the intermediate surface 
of the plates. 

The ambulacral areas are straight, very narrow, and slightly flexuous above ; they are 
furnished with two rows of small, distinct, perforated tubercles, uniform in size, and 
raised on small bosses, which are placed in regular rows on the margin of the area ; three 
tubercles occupying the depth of each inter-ambulacral plate. 

The poriferous zones are narrow; the pores are small, simple, non-conjugate, and 
superimposed, having a slight disposition to a trigeminal arrangement near the mouth. 

The mouth-opening is large and pentagonal, about one third the diameter of the test ; 
from the narrowness of the ambulacra, the lobes of this portion of the peristome are 
much smaller than those of the inter-ambulacra. 

The spines are long and cylindrical ; their surface is covered with fine, longitudinal 
lines, having small, indistinct tubercles interspersed amongst them. 

I refer this genus to the family DiADEMADiE, as I have defined it.f The size of the 
test, the narrowness of the ambulacra, the width of the inter-ambulacra, and the numerous 
rows of primary tubercles thereon, indicate that Ileterocidaris has certain affinities with 
Aatropyga^ although it possesses many characters by which it is readily distinguished from 
that genus. Heterocidaris resembles some of the large forms of Hemipedina, as 
H. Marchamensis^ Wr., but the deep crenulations on all the bosses shows it to be distinct 
from that form. M. Cotteau observes,} that the genus Heterocidaris, notwithstanding its 
resemblance to the Diademad^, is separated from that family by a character of the 
first order, namely, the structure of the peristome, which is pentagonal, and furnished 
with ambulacral lips much more narrow than those which correspond to the inter- 
ambulacra, whilst in the Dtademad^ the peristome is always decagonal> and notched 
by ten incisions more or less deep. He therefore places this genus in the family 
CiDARiD^ of Desor, which forms, according to that author, however, a much larger 
group than the family Cidaeid^ of this Monograph.^ 

* Eztrait du * Bulletin de la Soci^te Odolo^qae de France,' 2me s^rie, torn, zvii, p. 378, pi. iv. 
t See p. 18 of ibis Monograph. 

X Eztrait da * Bulletin de la Soci^t^ G^ologique de France,* 2me serie, torn. ZTii, p. 380, pi. iv. 
§ See p. 18. 
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Heterocidaris Wickense, TFriffht, nov. sp. Supplement, PI, XLIII, fig. 5 a, b, c. 

The only portions of this urchin I have seen were some fragments I found in the 
collection of my friend, Mr. Leckenby, of Scarborough, and which were collected from a 
sandy bed of Inferior Oolite at Blue Wick, near Robin Hood's Bay, on the Yorkshire 
coast. The fragment figured consists of four plates (fig. 6 a), representing one half of 
an inter-ambulacral area. There are three rows of large, equal-sized tubercles ob 
each plate, which are perforated ; the bosses are prominent, and their summits deeply 
crenulated (fig. 5 c) ; the narrow areolas are surrounded by a circle of small grianuleB ; 
other granules are likewise sparsely scattered over the intermediate surface of the plates. 
This is the urchin which Professor Phillips refers to in his work on * The Geology of 
Yorkshire,' of which he figures a single tubercle (pi. xi, fig. 2), and catalogues, at page 
155, as a Cidaris from the Dogger of Blue Wick. 

The only Heterocidaris known to M. Cottoau was obtained by M. Triger from the 
Inferior Oolite of Chevain (Sarthe). This magnificent specimen {Heterocidaris IViferi, 
Cot.) has been figured in the ' Bulletin de la Societe Geologique de France,' 2me serie, 
t. xvii, p. 378, pi. iv, and likewise in the 'flchinides du departement de la Sarthoi' 
pi. Ivi. M. Babeau has collected a fragment of another test from the Inferior Oolite of 
the environs of the Langres (Haute-Mame), from a rock which contained Cidaris spinosa 
and C. Courtandina. 

PsEUDODiADEMA LOBATUM, Wright^ uov. sp. PL XLI, fig. 3 a, 3, Supplement. 

Test depressed ; ambulacral areas narrow ; inter-ambulacra wide, with two prominent 
rows of primary tubercles; spines long, smooth, and pin-shaped; neck, ring, and head 
covered with fine, longitudinal lines ; stem smooth and uniform in thickness, tapering only 
near the point. 

Dimensions. — Indeterminate. 

Description. — This small urchin was found at Pinhay Bay, near Lyme Regis, in a 
thin band of marl appertaining to the zone of Ammonites planorbis. All the specimens 
I have hitherto seen are so imperfect that they are insufficient for drawing up 
a complete diagnosis of the species. 

The ambulacral areas are narrow, but as all the specimens I have seen are unfortunately 
fractured through this region, the number and size of the tubercles thereon cannot be 
examined. 

The inter-ambulacral areas are wide and well-developed, possessing two rows of 
large, primary, perforated tubercles, raised on prominent bosses, with deeply crenulated 
summits; they are surrounded by wide areolas, bounded by a defined margin, and 
encircled with microscopic tubercles, which impart an ornamented character to the test. 
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The spines are long and slender, the head is stout, the margin of the acetabulum 
deeply crenulated (fig. 3 6) ; the milled nng prominent, the neck short, and both are 
sculptured with fine, longitudinal lines ; the long, slender stem ia nearly of the same 
thickness throughout, tapering to a point near the extremity. The proportionate length 
of the spine to the diameter of the test cannot be ascertained, for, although entire 
individual spines are abundant in the marl, those attached to the test are nearly all 
fractured. 

Jffinities and difference». — As P. hbatum is the oldest representative of the genus 
Pseudodiadema, in the Oolitic rocks, it is unfortunate, from the crushed state in which 
the test is found, that a critical comparison cannot be made between this species and 
its other Oolitic congeners. The veiy narrow ambulacra have few tubercles thereon, but 
as all the tests I have examined are fractured across this part, the details of its structure 
cannot be seen. The affinities between this urchin and some of the depressed Acrotaieniai 
is considerable, and the length of the spines in proportion to the size of the test renders 
that relation still more remarkable. 

Locality and Straii^aphical potiHon. — ^This urchin was recently discovered at Pinhay 
Bay, near Lyme Regis, in a bed .of mottled clay, on the shore at low-water mark ; 
many tests were found together, with numerous long, slender spines strewed in abundance 
amongst them ; some of the spines were attached to their respective tubercles, so that the 
identity of the spines is satisfactorily proved. This bed of clay appertains to the lower 
division of the Lower Lias, snd may probably correspond to a similar urchin vein found 
in Warwickshire and Gloucestershire, at the base of the zone of Jmrnonitet planorbU. 



Hbiu»diha Tokesii, Wright, nov. sp. 

Hepi^eduui Tometii, Wr. 



Hempeduta Tomem, Vr. 
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Test circular, depressed ; ambulacral areas wide, with two rows of small tuberdes on 
the margin of the area, set moderately distant apart; poriferous zones narrow; pairs 
of pores superimposed in groups of threes; inter-ambulacral areas with two rows of 
primary tuberdes on the centre of the plates, and two rows of secondary tubercles 
internal to the primaries, which extend bom the base and sides above the equator; 
areolae wide, encircled by granules which likewise cover the surface of the plates. Spines 
long, slender, and needle-shaped ; surface covered with fine, longitudinal Unes. 

Dimensions. — Height unknown ; transverse diameter, one inch and two tenths. 

Description. — ^The specimens of this urchin hitherto found are so much crushed and 
broken that it is impossible to make an accurate description of the species. The test 
is circular and depressed ; the ambulacra are one third the width of the inter-ambulacra, 
and provided with two rows of small tubercles, which occupy the margin of the area ; 
they are placed at a distance equal to the diameter of their areolae apart from each other» 
and a delicate, zigzag line of small granules descends down the centre of the area; 
the poriferous zones are narrow, and in their upper part the pairs of holes manifest 
a disposition to a trigeminal arrangement, the inclination of the rows being upwards 
and outwards, the reverse of the direction in the genus Pedina. There are four 
or five pairs of holes opposite one large plate. The inter-ambulacral areas are three times 
as wide as the ambulacra at the circumference ; one complete row of primary tubercles 
occupies the centre of the plates, and one incomplete row the inner portion thereof; 
the latter extend from the base and sides to two plates above the circumference. The 
primary tubercles at the equator have prominent bosses, which diminish in size on the 
upper surface ; the areolae are wide, smooth, well defined, and confluent above and below, 
laterally they are bounded by semicircles of small granules ; at the zonal side of the plates 
there are three or four rows of the same-sized granules, and they likewise form circles 
around the incomplete rows on the centre of the area. The spines are slender and 
needle-shaped ; the milled ring is prominent, and the surface of the stem covered with 
well-marked, longitudinal lines. All the specimens I have seen lie on their base on the 
matrix, and in none of them is the apical disc preserved. 

Jffinities and differences. — ^This urchin is much larger than Hemipedina Dowerbankii, 
Wr., which was collected from the same zone of the Lower Lias, near Lyme Regis. 
It resembles Hemipedina seriate ^ Leyni. (PL IX, fig. 8 a\ from the Lower Lias of 
France, but the inner row of tubercles in the inter-ambulacra are more developed and have 
a greater extension in that species. 

Locality and Stratiffraphical position. — ^This urchin was discovered by Mr. R. Tomes 
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on a slab of Lower Lias, at Binton, in Warwickshire,* and in the White Lias at Stoney- 
thorpe, in the same county. The rock at Binton which contained this urchin comes from 
the base of the zone of Ammonites planorbis, and is known to the workmen as the 
Guinea Bed. It contains the bones of Saurian reptiles, &c., with the shells of Avictda 
lonfficostata, Stutch, Lima punctata^ Sow., Ostrea liamcaj Strick., and a small Coral. 
It may be justly considered as one of the basement beds of the Lower Lias, and this 
Hemipedina one of the earliest forms of the Diademadjb in the Liassic rocks. 



Pkdina Smithii, Forbes. Supplement, PI. XLI, fig. 2 a, b, c ; PI. XLIII, fig. 1 a, b, c, d. 

See pages 176-178, 'Monograph.' 

PsEUDOPEDiNA NODOTi. Cotteau, Revue et Magasin de Zoologie, No. 5, 1858, pi. ii, 

figs. 4—7. 

Since I figured the original specimen of this species (PI. XIII, fig. 2), which was 
collected by Dr. William Smith from the Inferior Oolite at Tucking MiU, I have met with 
two specimens from the Inferior Oolite, near Cheltenham; one from the Great Oolite 
near Cirencester, and one from the Cornbrash at Islip, near Oxford. One of the Inferior 
Oolite specimens was obtained from the Oolite marl near the Seven Springs, and is 
figured in PL XLI, fig. 2. The inter-ambulacral areas are very wide, and the plates com- 
posuig them large ; on the sides and upper surface there is only one row of primary 
tubercles situated very near the poriferous zones (fig. 2 i), and all the inter-tubercular 
space is covered with very small granules. The ambulacral areas are narrow, and taper 
much ; the tubercles are few in number, very small, and sparsely distributed on the upper 
part of the area, but are larger and more numerous below. The proximity of the 
primary tubercles to the poriferous zones, the narrowness of the ambulacra, and the 
sparse distribution of tubercles thereon, with the wide space down the middle of the 
intcr-ambulacra, which is occupied entirely with small granules, produce a remarkable 
physiognomy in this urchin. 

The specimen from Oxfordshire was discovered by Mr. Whiteaves in the Cornbrash 
at Islip, and was presented by him to the Oxford Museum. I have figured this beautiful 
fossil in PI. XLIII, fig. 1 ; as it is much more depressed than the Inferior Oolite varieties, 
although it evidently belongs to the same species ; the base is flat, the mouth-opening 
large, and the peristome deeply divided by notches (fig. 1 b) ; the tubercles are much 
more abundant at the base (fig. 1 b), a second row occupying the middle of the inter-am- 

* The reader is referred for a detailed description of this section to the author*s memoir, 'On the 
Zone of jivicuia contorla, and the Lower Lias in the South of Englnnd.' '* Quart. Journ. of the Geoi. 
Soc.,'* vol. xvi, p. 394. 

60 
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bulacra in this region of the test ; these, however, are limited to the base, for on the sides 
(fig. 1 c) and upper surface (fig. 1 a) there is only a single row of tubercles ; at the base 
of the ambulacral areas the tubercles are larger, and the pores, closely packed together, 
lie obliquely across the zone in groups of threes (fig. 1 d). 

StratiffrapJiical distribution. — I know this urchin from the Pea Grit and Oolite Marl, 
zone of Ammonites Murchisona^ Inferior Oolite, from Crickley Hill, and the Seven Springs, 
near Cheltenham. 

The specimen from the Great Oolite near Cirencester was almost entirely denuded of 
its test, but the position of the tubercles near the poriferous zones served to identify the 
species. This specimen was collected by Mr. Bravender, and kindly communicated for this 
work. 

The Combrash specimen is circular, and much more depressed than any of the other 
varieties. It has enabled us to describe and figure correctly the entire external structure 
of this singular form. 

Dr. Smith's specimen had a very marked pentagonal base, and although this character 
is absent in most of the specimens I have examined, still I have found the pentagonal out- 
line to characterise one specimen from the Pea Grit and one from the Oolite Marl. 

M. Cotteau recognised the resemblance which exists between this urchin and Pedina 
JBakeri, Wr., but the absence of a good figure of Pedina SmitAii, Forbes, rendered it 
impossible for that learned author to discover the identity of his Pseudopedina Nodoti with 
Pedina Smithii. The excellent figures which I have now given will show that the French 
and English forms belong to the same species. M. Cotteau found the specimen figured by 
him in the Museum of Dijon ; it was obtained from the ij^tage Bathonien, route de Fauge 
<C6te-d'0r), where it is very rare. 



SALENIADiE. 

AcROSALENiA pusTULATA, Fofbcs. Supplemental to pages 242-245. 

I am indebted to Frederick Bravender, Esq., for the following notes on the discovery, in 
December, 1858, of a bed of marl in the Great Oolite near Cirencester, which contained 
immense numbers of Acrosalenia pmtulata. He remarks — " We have discovered an 
extraordinary urchin-bed in a quarry near the town, but unfortunately the urchins are 
nearly all of the same sort. They occur in a marly bed in the Great Oolite, about four inches 
^bove the clay bed. I have now as many as 500 specimens, and might have got 1000 
if I wanted them, as they were as thick as bees in a hive. If the bed extends any further, 
which will be ascertained when the quarrymen proceed, any quantity might be obtained. 

The following section will afford an idea of the relative position of this marly vein 
with its Acrosolenia. 
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Section of the Urchin Quarry near Cirencester. 



No. 1. 



2. 



3. 
4. 

5. 



6. 



Bradford Clay representative^ 
with Terehratula digona, Sow. 



Great Oolite. 



Marly Vein, with Jcrosalenia ptutulata, Forb. 



Band op Stone. 



Six feet 



Clay Bed. 



Six feet. 

Two inches. 
Four inches. 

Two feet. 



Great Oolite. 



"The bed No. 3 is the one where the urchins Acrosalenia pustulatay Forbes, 
occur. The only other specimen of a different kind is Holectypus dejjressm, Lamk. 
The beds Nos. 2, 8, 4, and 5 have been called Forest Marble, which we do not approve 
of, as bed No. 2 is as decidedly freestone as the bed No. 6." 

Thomas C. Brown, Esq., of Cirencester, has likewise kindly furnished me with the 
following note on this remarkable urchin-bed. He says — "In January, 1859, a great 
number of the Acrosalenia ptisttilata were ionud at Cirencester in the Great Oolite, eight or 
ten feet below the top of that stratum. A space of four or five yards square, two inches thick, 
was filled with this urchin, about 1000 in every superficial yard. They were found one 
upon another, about three deep, in a bed of white, marly clay. The tests were filled with 
this clay, and were found in a high state of preservation, with their spines recumbent upon 
them. It is presumed that this species is gregarious, and that a shoal of them were 
choked in a stream of mud ; that they fell down together with the mud upon the 
Oolitic Rock then in course of formation, and were covered up with subsequent deposits of 
Oolitic matter. This species is not numerous in this district. The tests vary in size and 
shape, probably from a difference in age and sex, and there is great diversity in the form 
and number of the plates forming the apical disc. After repeated washings of the clay in 
water, fragments of the test were found, with broken spines of the larger and smaller ones ; 
some of the latter are of a purple colour, many loose teeth, and one perfect set, together 
with Oolitic grains, but scarcely any other fossil." 
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AcROSALENiA PARVA, Wright, nov. sp. 

Ambulacral areas with two rows of small marginal tubercles; inter-ambulacral tubercles 
large at the equator, and small on the upper and under surfaces ; mouth opening wide, 
indistinctly decagonal, spines long and hair-like. 

Dimensions. — Transverse diameter of the largest test two lines ; height unknown. 

Description. — ^The ambulacral areas of this Acrosalenia are moderately wide with 
two rows of small, perforated tubercles on the margins of the areas, a smaller 
tubercle alternating with a larger one throughout the row. The poriferous zones are narrow, 
and the holes large and distant from each other. The inter-ambulacral areas are wide, 
the plates have a single row of primary tubercles near their zonal sides, the tubercles near 
the equator are large, and raised on prominent bosses with crenulated summits ; the areola; 
are narrow, and confluent above and below, a semicircle of microscopic tubercles encircles 
the boss on its zonal side, and a zig-zag line of tubercles occupies the middle -of the area 
which forms similar crescents on the sutural side of the areolae ; all these microscopic 
tubercles are perforated, a fact which can only be ascertained by the aid of a microscope 
with a half-inch object glass. The crenulations on the summit of the large bosses, when 
seen in profile with the microscope, resemble a circle of beads around that prominence. 

The mouth-opening is wide, and indistinctly decagonal. The long, fine, and hair-like 
spines are scattered in profusion over the surface of the slab. When examined with a half- 
inch object glass, their surface is seen to be covered with sharp longitudinal lines, having 
an indistinctly undulated edge. 

Affinities and differences. — This species diflPers from Acrosalenia minuta of the Lower 
Lias in having the ambulacral areas much better defined, and the tubercles of the inter- 
ambulacra larger and more prominent. Although a very small urchin, its generic 
characters are well marked ; in the general neatness of its test it resembles some of the 
young forms of Acrosalenia spinosa, Ag., from the Combrash ; this urchin affords another 
of those examples, so numerous among the Echinodermata, that the earliest forms of genera 
are, in general, those in which the typical characters of the group are best developed. 

Locality and Stratiffraphical position. — ^This small urchin was found by Mr. Tomes, 
who has kindly communicated it for description in the Lower Lias of Warwickshire, in 
the zone of Ammonites odtusus, it was associated with Ammonites BircAii, Sow., and has 
numerous small Gasteropoda and Conchifera imbedded with it on the same slab. It 
is the oldest Acrosalenia that has yet been found in the Lower Lias. 
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Pygastkr SEMisuLCATUS, PhUltps. PI. XLIII, fig. 6, Supplement to pages 375-78. 

Professor Phillips found in the Inferior Oolite of Whitwell the original specimen of 
Fygaster aemiaulcaUcs ; from the outline of the vent of that figure, it is still, however, 
doubtful wliether the urchin he figured in PI. Ill, fig. 17, of his * Geology of Yorkshire,' 
was a Whitwell specimen. I am of opinion that it was Pygaster umbrella^ Ag., from the 
Coralline Oolite of Ayton or Hildenley that formed the type, and not a Whitwell specimen 
at all. At that time, and for long afterwards, both urchins were considered to belong to 
one species, and it is very probable that, as much iiner specimens of Pygaster were 
collected from the Coralline Oolite than had been obtained from Whitwell, a specimen 
from the Coralline Oolite was preferred for the drawing. I have shown in my articles 
on these two species how perfectly distinct Pyyaster semisuicatus is from Pyyaster umbrella, 
and any one carefully comparing our description with Professor Phillips's figure will at 
once discover that the vent-opening in his drawing is the keyhole-shaped vent of 
P. umbrella^ and not the wide opening of P. semisulcaius. 

Having lately found a very good specimen of the true Pyyaster semwdcatus from the 
Inferior Oolite of Whitwell in the collection of my friend, C. W. Strickland, Esq., of 
Hildenley, I have figured a portion of the posterior view of this urchin, with the view 
to exhibit the form of the vent-opening. It will be observed that this aperture is much 
smaller than the vent-opening of P. semisulcatus from the Inferior Oolite of Glouces- 
tershire (PI. XIX, fig. 1), and does not extend so far down the single inter-ambulacrum 
as in that specimen ; the tubercles are likewise more sparse upon the Yorkshire urchin, 
and the mouth-opening is relatively smaller. It is important to note these characters, 
as they belong more to varieties of a given type than to a nev^ specific form, and serve 
to teach us that, before the history of a species can be fully written, it is necessary to 
collect difierent individuals of the same species from localities widely apart, in order that 
we may estimate the degree of variation which changes of physical conditions were 
capable of exercising on the secondary characters of specific forms. 



Pygaster macrostoma, Wright. Supplement, PI. XLI, fig. 4 a, ^, c ; fig. 5 a, b. 

Test depressed, pentagonal ; anal opening large, wide, occupying nearly two thirds 
of the single inter-ambulacrum; sides tumid, base convex from the peristome to the 
border, mouth-opening large, one fourth the diameter of the test. 
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Dimensions. — Height, seven tenths of an inch; transverse and antero-postarior 
diameters of the test nearly equal, two inches. 

Description. — This urchin is remarkable for the length and width of the anal aperture, 
and for the great size of its mouth-opening ; it is likewise much depressed and penta- 
gonal, and covered with very small tubercles, sparsely distributed on the plates (fig. 
5 a) \\vk these respects it presents an assemblage of characters which, taken together, pro- 
duce a form very different to any of the many varieties of Pygaster semisulcatus which 
have hitherto passed through my hands ; for these reasons I have separated it from 
them under a distinct name. Knowing, however, the wide variations which many species 
exhibit in different individuals, and how necessary it is to possess examples of a series 
of these forms for comparison. I am most reluctant, in the absence of such materials, to 
multiply specific names. Still, for the sake of clearness, the provisional name macrostoma 
is proposed for this form. 

Having only seen three or four examples of Pygaster macrostoma^ the evidence, to my 
mind, is not suflScient to write positively on the subject, although all these specimens were 
remarkable for the great size of the two openings in the test. 

Should a number of specimens of this urchin be hereafter gathered, and carefully 
compared with each other, it will then be seen whether the characters I have pointed out are 
persistent in the group, or shade off into forms, which may blend with other varieties 
of Pygaster semisulcatus. In the mean time it is right to register this urchin under a 
provisional name, and wait for the future discovery of more specimens for determination. 
The one proposed indicates its characters. 

Part of the apical disc is preserved in a smaller specimen (fig. 5 3); it consists of 
four ovarial plates, the right antero-lateral supporting the madreporiform body being the 
largest, the single ovarial plate is absent in this specimen ; the five small heart-shaped 
ocular plates are wedged in the interspaces between the ovarials (fig. 5 3), forming a 
cresceqt around the sub-compact disc ; the posterior margin of the plates is free (fig. 5 b) ; 
it does not appear, however, in what manner the anal membrane and plates were connected 
therewith. 

Locality and Stratigrapliical position- — ^This urchin was collected in a bed of sandy 
Oolite, near Hampen, but whether it belongs to the Inferior Oolite or Cornbrash, I have, 
at present, no means of determining. 
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Galeroptgus AGAEiciifORMis, Forbcs. Supplement, PI. XLII, fig. 2 a and fig. 3, 

pages 292-95. 

Galeboftgus AGABICIF0BXI9. Cotteau» Bulletin Soc. Qko\. de France, 2me s^rie, torn, xti, 

p. 289. 

Although many hundreds of specimens of this urchin had passed through my hands 
when I described the species, still I had not then seen any traces of the apical disc ; I was, 
therefore, unable to give any opinion upon M. Cotteau*s proposal to separate into a dis- 
tinct genus, under the name Galeropygm^ those Hyhodypi which possessed a sub-compact 
and not an elongated disc. Very lately, however, I met with two specimens of this 
urchin which possessed portions of the disc in situ^ and these form the subjects of 
figs. 2 and 8 of the Supplemental PL XLII. 

The four ovarial plates, which are of a rhomboidal figure, are arranged in a crescentic 
form around the concave, anterior opening of the round, discal aperture ; the right antero- 
lateral plate is the largest, and supports the madreporiform body ; the plates are small, 
and externally present acute angles, which are inserted into the V-shaped notches of the 
inter-ambulacral segments of the discal opening ; the foramina for the ovarial tubes are 
at the extreme point of the angle, and in some almost marginal. Four of the ocular plates 
are very small, and intercalated between the angles of the ovarial plates ; the left postero- 
lateral is larger than the others, and wedged between the two left lateral ovarials, and all ^ 
the orbits are distinctly marginal (fig. 8). The posterior part of this singular structure is 
absent, and it does not appear in what manner the single ovarial was articulated with the 
others, nor how the membrane of the vent, with its anal plates, was united to the test. 

M. Cotteau first proposed the separation of Hybodypm disculus, Ag., into the 
genus Galerqpyyus, from observing the difiference which the disc of that urchin presented 
when compared with the true type form of the genus, Hyhoclypm gihhervlm^ Ag. 

The apical discs of the Echinoidea exocyclica may be arranged, as M. Cotteau 
observes, into three groups — 1st, compact ; 2d, sub-compact ; and 3d, elongated. 

The disc is said to be compact when the ovarial plates form a circle around the madre- 
poriform body, and when the five small ocular plates are intercalated between the angles 
formed by the ovarial plates, as in Holectypm, Clypevs, GaleriteSy and Echinoconus. 

The disc is sub-compact when the three anterior ocular plates are intercalated between the 
angles of the ovarial plates, whilst the two posterior ocular plates are longitudinally on the 
same line as the postero-lateral ovarials ; sometimes the single plate is altogether wanting ; 
but it is oftener represented by two or three small, complementary, imperforate pieces, 
which reach the madreporiform body. This disposition of the plates gives the disc a 
sub-circular form, such as is seen in Pyrina and Galeropygm. 



• 
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The disc is elongated when the four ocular plates, the anterior, lateral, and posterior, are 
longitudinally on the same line with the ovarials. The single ovarial plate is sometimes 
absent, as in the sub-compact disc ; it is oftener, however, represented by one or many 
small, irregular, and imperforate complementary pieces, as in Hyboclypm and CoUyrites. 

The discs which I have discovered in Galeropygm ayariciformis and G. caudatua 
undoubtedly belong to the sub-compact group, and justifies M. Cotteau in removing 
them into the genus he has established for their reception.* 



ECHINOBRISSIDiE. 

Clypeus Plotii, Klein. PL XLIII, fig. 4 a, b, Supplement to page 364. 

Previous to the publication of the figures and description of Clypeus Plotii in this 
Monograph, no notice had been taken by former authors that the small tubercles of this 
urchin were perforated ; the specimen I figured was supposed by some to have been 
exceptional rather than typical, as several accurate observers had failed to verify Mr. Bone's 
figures. Accordingly I exposed several specimens of Clypeus Plotii on my garden-wall 
during two winters, and effectually weathered the surface of their tests ; by this process 
I have ascertained, that all the tubercles on the inter-ambulacra, and likewise on the 
ambulacra, including even the minute granules ranged on the edge of the zonal septa, 
are perforated. I have in fig. 4 a represented a portion of the upper surface of this 
urchin, of the natural size, and in fig. 4 b given a magnified view of one of the plates thereof; 
the bosses of the tubercles, with their deep-encircling areolae, and the perforation of the 
summits, are well represented in this drawing, together with the miliary granules which are 
freely scattered over the surface of the test. The form and structure of the apical disc are 
likewise well seen in fig. 4 ai the elements of this compact disc are covered by the 
madreporiform body, which in this species extends over the surface of all the genital and 
ocular plates, the only indication of these bodies being the five orbits at the summits of the 
ambulacra and the four openings of the genital ducts opposite the inter-ambulacra ; the 
spongy structure of the madreporiform body is likewise beautifully exemplified in this 
weathered specimen. 

* For ample details on the genus Galeropyffus the reader is referred to M. Cotteau's excellent memoir 
on that new genus, in the ' Bulletin Soc. Geo], de France,' 2me sdrie, t. xvi, p. 289. 
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ECHINOLAMPIDiE. 



PiGuaus HAU8MANNI. Koch and Bunker. PI. XXXIX, XL to Supplement, p. 405. 



In all the epecimena of this large Pyguru, mumanni. 

urdiin hitherto found it is the upper 

Bur&ce alone that is exposed. My 

friend, W. C. Strickland, Esq., having 

met with an uninjured test, he de- 
termined to remove the matrix from 

the base, with the intention of showing 

the mouth- and vent-opcDiogfl ; this he 

has succeeded in doing, and I am 

now, through his kindness, enabled to 

give a figure of the under surface and 

complete the description of this remark- 
able species. 

The base is concave, inclining on 

all sides towards the mouth-opening, 
which is nearly central, being only 
three tenths of an inch nearer the 
anterior border ; tiie peristome is pen - 
t^nal, and surrounded by five lohes, 
which are moderately prominent; the 
ambulacral valleys are shghtly de- 
pressed, and converge in stnught lines 
to the mouth ; the wide inter-ambulacra 
are convex near the margin, and, with 
the depressed ambulacra, present a 
series of gentle undulations throughout the under surface ; the anterior border is rounded, 
without any trace of anteal sulcus ; the anal-opening lies in a deep, oblong depression near 
the posterior border j the test is very thin, and the tubercles in this region are very small ; 
the apical disc is well preserved, and is only two lines in diameter ; the siuall ovarial plates 
are closely soldered together, and covered by the madreporiform body which entirely 
envelopes the disc, and appears like a central spongy button at the vertex; the four 
ovidactal holes are visible, and alone indicate the extent of the plates ; the ocular plates are 
not visible, mere depressions only showing their position. 

61 
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This specimen was collected from the Coralline Oolite at Settrington, near Malton, 
whence several good specimens have been obtained; the oolitic rock is here very fine, 
and cuts almost as white as chalk. Coral banks are likewise very abundant in this locality, 
and the fineness of the Oolite is probably due to the coralline mud which abounded in the 
vicinity of these Anthozoa. 
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PLATE XXXVII. 



Pygurus Costatus, Wright. 



From the Coralline Oolite. 



1 a. Pygurus Costatus, Wright, p. 397. Upper surface, natural size. 

b. Under surface of the same test, natural size. 

c. Posterior view, showing the flatness of the base and the extreme depression of the 

■ 
upper surface. 

d. Two inter-ambulacral plates, poriferous zones, and ambulacral area, magnified three 

times. 

e. Phylloidal expansion of the ambulacral area near the mouth-opening, showing the 

crowding together of the pores in this region, magnified three times. 
/. One of the lip-like processes of the mammillated, oval lobes which project over the 

border of the peristome, magnified twice. 
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PLATE XXXVIII. 



Pygurus Blumenbachii, Koch and Dunker, 



From the Coralline Oolite. 



1 a. Pygurus Blumenbachii, Koch and Bunker, p. 400. Upper surface, natural 

size. 

b. Under surface of the same test, natural size. 

c. Posterior view of ditto, showing the undulations of the base and the elevation 

of the dorsal surface. 

d. Lateral view of ditto, showing the great elevation of the anterior half of the test, 

and the eccentricity of the vertex. 

e. Tubercles from the base, with their hexagonal areas. 

2 a. Upper surface of another specimen in my collection. 

b. Two inter-ambulacral plates, a portion of the poriferous zones, and ambulacral area, 

magnified four times. 

c. Apical disc and madreporiform tubercle, magnified. 

d. Tubercles from the upper surface, greatly magnified. 

3. Apical disc from a French specimen after M. Cotteau, showing the size and arrange- 
ment of the plates. 



PLATE XXXIX. 



Pygurus Phillipsii, Wright. 



From the Coralline Oolite. 



1 a. PvfiURUs Phillipsii, Wright, p. 403. Upper surface, natural size. 

h. Posterior view of the same test, showing the depression of the upper surface and 

the undulation of the base. 

c. Two inter-ambulacral plates, a portion of the poriferous zones, and ambulacral area, 

magnified three times. 

d. A portion of an ambulacral area, with its poriferous zones, magnified eight times. 



2. ProuRUs Hausmanni, Koch and Dunker^^. 405. Two of the inter-ambulacral 

plates, a portion of the poriferous zones, and ambulacral area, magnified 
three times. 
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PLATE XL. 



Pygurus Hausmanni, Koch and Bunker. 



From the Coralline Oolite. 



Pvciuiius IIausmanm, Koch and Bunker, p. 405. The upper surface restored, natural 

size. iMost of the adult specimens of this largest British Oolitic urchin 
are fractured and distorted, but some of the smaller individuals show 
the true outline of the test. 



Supplement. 



PLATE XLI. 



1 a. NucLEOLiTKs REGENS, Edwatds. The living representative of this group from 

Australia, showing the test and spines copied from Professor Milne- 
Edwards' figm-e in the illustrated edition of Cuvier's ' Regne Animal 
Zoophytes,' tab. xiv, fig. 3. 

b. The anal aperture, and its surrounding anal plates. 

2 a. Pedina Smithii, Forbes^ p. 176. Upper surface of the test, natural size. 

b. Inter-ambulacral plate, portion of the poriferous zones, and ambulacral area, magni- 

fied three times. 

c. Three pair of pores, greatly magnified . 

3 a. PsEUDODiADEMA LOBATUM, Wrifflit, Fragments of tests, with spines, on a slab of 

Lower Lias shale from Pinhay Bay. 

b. Spine of the same, magnified. 

4 a. Pygaster megastoma^ Wright, n. sp. Upper surface, natural size. 

b. Under surface of the same test, natural size. 

c. Lateral view of ditto, ditto. 

5 a. Two inter-ambulacral plates, poriferous zones, and ambulacral areas, of another 

specimen of the same species. 
b. Apical disc of a small specimen of Pygaster megastoina, Wr. 

# 

6. Large spine of Diplocidaris Wrightii, Deaor. 

7. Spine of Cidaris pustulata, Wright, with a portion greatly magnified. 

8. Spine of Cidaris. 



Stipplemenl: 



PL XLI. 
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Supplement. 



PLATE XLII. 



1 a, CiDAEis FowLERi, WvigUy p. 32. Test, with spines attached, of the natural size. 
b. Inter-ambulacral plate, zones, and ambulacral area, magnified. 

6*. Primary tubercle, magnified. 

d. One of the jaws, magnified. 

f\ One of the primary spines, magnified twice/ 

/. One of the secondary spines, magnified three times. 

2 a. Hyboclypus agaeicipoemis, Forbes. Upper surface, natural size, showing the 

apical disc in situ. 

b. Under surface of the same, natural size. 



3. The apical disc of the same urchin, magnified twice. 



SupplerneTit 
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Supplement. 



PLATE XLIII 



1 a. Pedina Smithii, ForbeSy p. 176. Upper surface, natural size. 

b. Under surface, natural size, showing the mouth-opening. 

c. Lateral view of the same test, natural size. 

d. Base of an ambulacral area, showing the crowding of the pores in the zones, magni- 

fied four diameters. 

2 a. Hemicidaris Brillrnsis, Wright (Supplement). Upper surface, natural size. 

b. Lateral view of the same test, natural size. 

c. Two inter-ambulacral plates, a portion of the ambulacral area, and two poriferous 

zones, magnified three and a half times. 

d. Apical disc, magnified two diameters. 

3. EcHiNOBRissus Broijiei, Wright, p. 353. Upper surface, natural size. 

4. a, Clypeus Plotii, Klein, p. 361. A weathered portion of the upper surface of a 

test of this species, showing perforated tubercles on all the inter-arabu- 
lacral and ambulacral plates, with the madreporiform body extending 
over all the pieces of the apical disc, magnified three diameters. 

b. Clypeus Plotii, Klein, a portion of the upper surface of the test, highly magnified, 

to show the perforations of the tubercles. 

5 a, Heterocidaris Wickense, Wright (Supplement). Four rows of plates, natural 

size. 

b. One of the plates and primary tubercles, magnified three times. 

c. A lateral view of one of the primary tubercles, highly magnified. 
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No. 162. Pj(.eurotoma innexa. Solander. Tab. XXVIII, fig. 1, a — c. 

MuBEX iNNBXUs. SoL 1766. Brand. Fobs. Hant., p. 19, fig. 30. 

Pleubotoma imnexa. Forbes. 1856. Tert. Flay. Mar. Format., &c. ; Mem. G^ol. Surv., 

p. 1 54, t. 5, fig. 5. 

jP. testa elonffato-fusi/ormi, reticulato-crenulatd ; spird mh-conicd, elevatd : anfradibus 
vix conveans, tineas elevatas concentricas, et costellas hnffitudinales, sese decussantes^ 
j/erentibm ; marginibtis posticis anfftiatis^ spiraliter sulcatis, ad suturam granidatis ; ultimo 
anfractu in canali patulo^ per-brevi, eweunti ; costellis acutis, usque ad basin tendentibus, 
arcuatisy tuberculatis : aperturd ohlongo-ovali, angustd; labro aliforme, intus nonnunquam 
obscure denticulato ; sinu lato, rotundato, in margine collocato ; labio angusto^ incrassato. 

Shell elongated, fusiform, and ornamented with concentric and longitudinal raised 
lines, nearly equally prominent, and which, from their decussation, present the 
appearance of fine network. The spire is thick, nearly conical, and much elevated, 
almost equalling two thirds of the entire length of the shell. The whorls, eight or nine, 
exclusive of a pointed puUus of three volutions, are short, very slightly convex, nearly 
flat-sided ; the posterior margins are very narrow, and present a more or less shallow 
transverse furrow ; they are thickened on the edge of the suture, which is bordered 
by a single row of small, round, or somewhat oblong, granulations. The longitudinal 
ribs, which are narrow and sharp, extend from the marginal granulations to the very 
front of the whorl, and are rather strongly curved over the middle ; in general the 
ribs are a little more prominent than the concentric lines, and are thickened at the 
points of decussation, like the knots of a net, forming rows of small tubercles, the 
last of which, immediately in front of the margin, is more prominent than the rest. 
The concentric lines are irregular, close-set at the base, distant over the front of 
the whorl, and become more or less crowded as they approach the posterior margin. 
The aperture is of a narrow, oblong-ovate form, and terminates in a short, wide canal, 
rather deeply notched in front ; the outer lip is much arched, sharp at the edge, 
thickened within, and presents three or four thick, tooth-like callosities, of which the 
posterior one in front of the sinus is large and prominent ; the inner lip is narrow 
and thickened ; the columella is slightly curved, and bears in front a small crest ; 
the sinus is rounded and wide, occupying the whole width of the margin. 

The figure of this shell, given by Brander, is not executed with the felicity which 
usually characterises that author's work, and to this circumstance, probably, is to be 
attributed the diflSculty which the Continental writers have had in identifying the 
species. Thus Lamarck and, after him, Deshayes, referred F. innexa^ although with 
doubt, to P. undata (Lamk.), from which species, however, it is easily distinguished 
^ 81 
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Size. — Axis, rather less than half an inch ; diameter, not quite 2-12th8 of an indi. 
ZoealiHe$.—Bsurton, Hi^hdiff; Alum Bay (No. 29, Prestwich). For tie variety: 
Clarendon and Southampton. 



No, 169. Plkuroioma plicata. Zami. Tab. XX V 111, fig. 11, a — c. 

Plecbotoica pucata. Lawdc. 1S04. Ann. do Mus., toL in, p. 169, No. 14. 
— — Idomk. 1822. Hist, natar., &c., toI. tu, p. 100, No. 19. 

— Desk. 1824-37. Descr. des Coq. foss., &c., toI. ii, p. 487, t. 66, 
fig«. 17—19. 
Nee — — Bast. 1825. Mem. Geol. snr les Edt. de Bord., p. 64, No. 6. 

Dec — — Des Moid. 1834. (Dnfren. Terr, tert., &c., do Midi de Im France.) 

Ann. des Mines, 3d series, toI. iii, p. 122. 
nee — — Phil. 1836. Euom. Moll. Sicil.. p. 198, No. 5. 

nee — — Grat, 1847. ConchyL foss., &c., do bass, de TAdoor (AtlasJ; 

Pleorot., t. 2, No. 20, fig. 36. 

P. testa crassd, elonyato-fimformi, angustdy longitudinaliter costatd, omnino concentrice 
lineatd: spird mediocriter elatd, sub-acuminatd : anfractibus convexis, suturd perspieud 
dimeis ; costis rotundatis, obliquis, arcuatis, distantibus ; lineis concentricis JUiformibusy 
regvlaribm : aperturd angmtd, ovali, in canali brevi exeunti ; labro acuto, intus incrassato* 
postice, prcfpe sinum, cattum nodlformem gerente; sinu lato, prof undo, 8ub4rigonOy in margine 
collocato. 

Shell thick, elongated, fusiform, rather narrow, longitudinally ribbed, and having 
the whole surface covered with concentric, raised lines ; the spire, which consists 
of six or seven volutions, exclusive of the pullus, is moderately elevated, forming 
nearly one half of the whole length of the shell ; the whorls convex, and separated by 
a perspicuous suture. The longitudinal ribs are prominent, rounded, oblique, slightly 
curved, distant, numbering only six or seven on each whorl, and becoming nearly 
obsolete on the body-whorl; the intermediate spaces are nearly flat, imparting 
a polygonal aspect to the spire ; the concentric lines are rather numerous, elevated, 
rounded, clearly defined, and regular, giving to the shell the appearance of being 
bound with thread ; the two or three lines over the shoulder are, in general, more 
distant, and a very little more prominent, than the others. The aperture is of a 
narrow, oval form, and terminates in a wide, short canal ; the outer lip is moderately 
arched, sharp on the edge, much thickened within, where it presents a long, rather 
broad, and elevated ridge, extending quite into the canal, and terminating behind, 
immediately in front of the sinus, in a round, knob-like callus; the sinus is broad, 
deep, somewhat triangular in shape, and placed in the margin. 

The English shells present several points of disagreement with those from the 
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bifurcatis; ultimo anfradu drevi, ad basin tenuimme striata: aperturd ovali, in canali 
hrevi^ mediocfiter lato^esxeunti ; labro tenuissimo, intHs plicato ; sinu lato, tninime pro/undo, 
sub-semicircularij in marline collocato. 

Shell elongated^ narrow, ribbed, and spirally lined : spire elevated, formed of eight 
or nine volutions exclusive of the puUus: whorls slightly convex, short, and 
thickened at the sutural margin, which is ornamented with a single row of bold, 
roundish or oblong beads, imparting somewhat of a turreted character to the spire. 
The surface of the whorls presents numerous costellse, long, narrow, curved, swelled 
at the top, and corresponding with the marginal granulations, so as to resemble 
a semicolon, from which circumstance the name given by Sowerby was taken ; 
the costellae, as they pass over the centre of the whorl, bifurcate and disappear 
towards the base of the shell : the concentric lines are not very prominent, but 
are most conspicuous on the anterior part of the shell, becoming feeble as they ascend 
the whorl ; they become almost obsolete in the adult shell. The aperture is ovate, 
one third of the whole length of the shell, and terminates in a short, moderately 
wide canal ; the outer lip is slightly arched, very thin, and plicated within ; the 
sinus IS wide, shallow, nearly semicircular, and placed in the margin. 

This species presents a very close resemblance to P. innexa, of which many 
may perhaps be inclined to regard it as a local variety. The shell, however, is 
narrower ; the spire more slender ; the sutural granulations and the extremities of the 
costellae closely approximated instead of being separated by a wide, well defined 
furrow ; the costellae themselves bifurcated, and the transverse lineation closer and 
less prominent than in P. innewa. 

It is difficult to distinguish P. dubia (Def.) from the present species. In Defrance's 
species the longitudinal ribs are fewer and rounder ; but the ornamentation of the two 
appears to be similar in the essential characters, and I should have regarded the two 
species as identical. M. Deshayes, however, with the advantage of an extended 
comparison, has considered P, dubia as distinct, an opinion in which both Bronn 
and D'Orbigny concur, and 1 have therefore cited Defrance's species with a doubt 
as to the identilScation. 

Nyst has referred some shells from Vliermael to P. semicolon (Sow.), which are 
described as granulated, angulated at the shoulders, and concentrically striated, 
but not as being costellated ; these shells cannot, therefore, be considered as correctly 
identified. 

The Crag Pleurotomae, referred by Mr. S. Wood, doubtingly, to this species, 
appear to be distinct; they are both broader shells, with angulated and strongly 
tuberculated whorls, the posterior margins of which are wide and broadly concave ; 
and the costae, which in the present species form a prominent character, appear 
to be obscure or wanting ; while, on the other hand, the transverse lineation, which 
in P. injlexa is a subordinate character, is in the Crag shells strong and distinct ; 
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form ; the outer lip a little arched, thin, sharp-edged, and smooth within; the sinus 
wide and nearly semicircular, and placed in the posterior mai^in. 

The figure of P. acuticosta in M. Nyst's work is, unfortunately, so indistinct that 
it affords but little assistance tonrards an identification. The English sheU, howeirer, 
agrees tolerably well with the description given by that author, and I have referred 
it to M. Nyst's species, although with hesitation, as I have not had an opportunity 
of comparing it with any Belgian specimen. 

The English shells which the present Pleurotoma most nearly resembles, are 
those referred to P. plicata (Lamk.) ; but this species differs firom them in the more 
slender form of the shell, the more depressed margins of the whorls, the narrower, 
more numerous, and more regular costae, and the finer transverse lineation ; and, in the 
specimen I possess, the outer lip is not thickened within, nor does it present the callus 
which characterises P. plicata. 

The species appears to be very rare. 

Size. — Axis, \ inch ; diameter, rather more than 2-12ths of an inch. 

Localities. — Barton. Belgian: Gremittingen (Lower Limburg series). 

No. 171. Plbubotoma tbreticosta. F. E. Edwards. Tab. XXIX, fig. 5, a — d. 

P. testa fusiformi^ sud-turritd, costellatd, spiraliter fasciolatd: spird oblusiwculdy 
elevatd, in lonffitudine aperturam aquanti: anfractibus depresso-conveads, ad humeros 
sub-anffidatis, postice sulco pro/undo exaratis, marpinatis; ultimo an/ractu antice coarctaiOy 
in cancdem brevem latum producto ; costellis numerosis^ leviter arcuatis, rotundatis^ brevibus; 
fasciolis spiralibus crebris^ irreffularibus, alternatim latiusculis et anyustioribus ; /asciolis 
anterioribus elevatis, cateris fere obsoletis : sinu lata, minime pro/undo, triangularis in 
marffine » coUocato. 

Var. softOR^ testa spiraliter sulcata; canali antico breviori. 

Shell fusiform, longitudinally ribbed, and spirally girt with ribbon-like bands : 
the spire is thickish and moderately elevated, not exceeding the aperture in length : 
the whorls, five or six in number without the pullus, are rather flat-sided and bluntly 
angulated at the shoulders ; the posterior margins narrow, deeply furrowed, and 
much thickened at the edges, where they present a moderately wide band running 
round the suture. The longitudinal ribs are numerous (twelve to fourteen), slightly 
curved, round and smooth on the upper surface, short, not extending beyond the 
middle of the whorl, tapering towards the front, and occasionally bifurcated ; the 
posterior extremities are continued over the shoulder up to the sutural band ; the 
spiral bands are numerous and irregular, ribbon-like bands alternating with other 
narrower bands; over the anterior canal and the front part of the whorl up to 
the termination of the ribs, these bands are elevated and distinct ; elsewhere th^ 
are nearly obsolete. The body- whorl contracts rather suddenly about the middle, 
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No. 165. Pleurotoma coabctata. F. E. Edwards. Tab. XXVIII, fig. 12, a — c. 

P. testa sub'fimformi^ costellatd, concentrice lineatd: spird elevatd, conoided: 
anfractibus conveosiuscidisy antice valde coarctatis ; postice unicQ sulco exaratis^ ad suturam 
tuberctdatis ; costellis arcuatis, per-brevibus ; aperturd ovali, in canali breviy latitisctdOy 
eweunti; labro arcuato^ intus dentato ; sinu sub-trigono^ profunda ^ in margine coUocato. 

Shell elongate, fusiform, ornamented with longitudinal ribs and sharp, concentric, 
raised lines : the spire, which is composed of seven or eight whorls, is rather conical, 
pointed, and elevated, forming almost two thirds of the whole length of the shell. 
The whorls are slightly convex, and suddenly much contracted towards the middle, 
80 as to be almost angulated; a deep concentric furrow runs round the posterior 
margin, the sutural edge of which is thickened and presents a single row of round or 
oblong tubercles, varying in size in different specimens : the ribs are arched, sharp, 
and rarely extend beyond the middle of the whorl. The aperture is oval and 
terminates anteriorly in a short, wide canal ; the outer lip is arched, sharp-edged, 
and armed within with two or three teeth, the largest of which is placed immediately 
in front of the sinus ; the sinus itself is deep, sub-trigonal, and wide, occupying 
the whole breadth of the margin. 

This Pleurotoma is smaller and narrower than P. innexa^ to which it bears some 
resemblance; but the contracted whorls and short ribs distinguish it from that 
species. 

Size. — Axis, rather more than 5-12ths of an inch ; diameter, 2-12ths of an inch. 

Locality. — Highcliff, where it is not uncommon. 



No. 166. Pleurotoma mic^ocheila. F. E. Edwards. Tab. XXVIII, fig. 8, a—/. 

P. testa parvd, crassd, fusi/ormi, nodulosd: spird obtusd: anfractibus convexiusculisy 
ad humeros sub-angulatis ; marginibus postids canaliculatis, ad suturam unicdserie iubercu- 
lorum ornatis; ultimo anfractu costellas angustas et tineas concentricas acutas, sese 
decussanteSf gerenti : aperturd elongato-ovaliy in canali per-brevi terminanti ; labro leviter 
arcuatOy acutOy intus incrassatOy plicifero ; sinu latOy sub-profundOy sub-trigono, anticd 
in margine coUocato. 

Far. PRODUCTAv testa angustiori; spird elevatiori ; lineis spiralibus eminentioribus. 

Shell small, thick, fusiform, and having the whole surface ornamented with 
concentric rows of round, knob-like tubercles : the spire, which equals the last whorl 
in length, is obtuse and pointed : the whorls, six or seven in number, exclusive of the 



•42 EOCENE MOLLUSCA. 

by the narrower form of the shell, the more conical spire, the reticulated character of 
the ornamentation, the narrower margin of the whorls, and the shape of the sinus. 
Again, M. Nyst, with equal hesitation, has suggested the identity of P. innexa with his 
P. Stoffehii; the latter shell, however, differs in the more pointed spire, the greater 
length of the whorl, the absence of the longitudinal lineation, and the position of 
the sinus, which, judging from the figure given by the author, is on the shoulder 
of the whorl. To P. dubia (Def.), a species from the Calcaire grossier, P. innexa 
presents a very close resemblance ; but the French shell is much smaller, the spire 
less obtuse, the costelte fewer, more prominent in character, bifurcated and not 
decussated, and the transverse lineation is comparatively feeble. I am indebted 
to M. Deshayes for some specimens of a species from Damery, liitherto undescribed, 
which appears to be smaller and narrower than the present species, but in other 
respects to agree closely with it. A comparison of P. innexa with a larger series of 
the Damery shells will probably establish the identity. 

Size. — Axis, 9-12ths of an inch ; diameter, 3-I2ths of an inch. 

Loealities. — Highcliff, Barton, Alum Bay (Stratum No. 29, Prestwich), CoIweO 
Bay, Bracklesham Bay, and Whitecliff Bay (fide Forbes).* 



No. 163. Plburotoha imflexa. Lamk. Tab. XXVIII, fig. 3, a — c. 

Pleubotoma inflexa. Lamk, 1804. Ann. du Mnsee, vol. iii, p. 267, No. 22. 

— SEMICOLON. Sow. 1816. Min. Con., vol. ii, p. 104, t. 146, fig. 6. 

— INFLEXA. Lamk. 1822. Hist, nat., &c., vol. vii, p. 101, No. 27. 

— — Desk. 1824-37. Coq. toss., &c., de Paris, vol. ii, p. 475, t. 66, 

fig». 11—13. 

— — Bronn. 1849. Index Palseontol., p. 1005. 

— SEMICOLON. Bronn. 1849. Idem, p. 1009. 

— INFLEXA. D'Orb. 1850. Prod, de Pal^ont., vol. ii, p. 357. No. 359. 

— SEMICOLON. D'Orb. 1850. Idem, p. 359, No. 423. 

— INFLEXA. Sow. 1850. Dixon's Oeol., &c., of Sussex, p. 103. 

— DUBIA ? Defr. 1824-37. Deab., Coq. foss., &c., de Paris, vol. ii, p. 481, t. 67» 

figs. 12—14. 
Nee — SEMICOLON. Nyst. 1836. Coq. foss. de Hoesselt, &c., p. 32, No. 84. 

nee — — Ni/st. 1843. Coq., &c., de Belgique, p. 527, No. 451. 

nee — — S. Wood. 1848. Crag. Moll., p. 54, t. 6, fig. 3, a, b. 

P. testa fim/ormi, sub-turritd, costel/atd, tramversim obsolete lineatd: anfractibus 
numerosiSy anffustis^ sub-planis^ ad suluram crenulatis ; costellis in medio injlexis^ stepissime 

* I suspect that specimens of P. injlexa (Lamk.), a form belonging to the Bracklesham Bay series of 
deposits, have been erroneously referred to P. innexa, which that species much resembles. I do not know 
of any specimen of P. innexa coming either from Bracklesham Bay, or from Stubbington, Bramshaw, or Brook. 
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iifurcatia ; ultimo an/ractu brem, ad basin tenuimme striato : aperturd ovali, in canali 
hrevi^ mediocriter lata, exeunti ; lahro tenuissimo, intus plicato ; sinu lato, minime profunda^ 
wb^semicirculariy in marline coUocato. 

Shell elongated, narrow, ribbed, and spirally lined : spire elevated, formed of eight 
or nine volutions exclusive of the puUus: whorls slightly convex, short, and 
thickened at the sutural margin, which is ornamented with a single row of bold, 
roundish or oblong beads, imparting somewhat of a turreted character to the spire. 
The surface of the whorls presents numerous costellae, long, narrow, curved, swelled 
at the top, and corresponding with the marginal granulations, so as to resemble 
a semicolon, from which circumstance the name given by Sowerby was taken ; 
the costellae, as they pass over the centre of the whorl, bifurcate and disappear 
towards the base of the shell : the concentric lines are not very prominent, but 
are most conspicuous on the anterior part of the shell, becoming feeble as they ascend 
the whorl ; they become almost obsolete in the adult shell. The aperture is ovate, 
one third of the whole length of the shell, and terminates in a short, moderately 
wide canal ; the outer lip is slightly arched, very thin, and plicated within ; the 
sinus IS wide, shallow, nearly semicircular, and placed in the margin. 

This species presents a very close resemblance to P. innewaj of which many 
may perhaps be inclined to regard it as a local variety. The shell, however, is 
narrower ; the spire more slender ; the sutural granulations and the extremities of the 
costellae closely approximated instead of being separated by a wide, well defined 
furrow ; the costellae themselves bifurcated, and the transverse lineation closer and 
less prominent than in P. innexa. 

It is difficult to distinguish P. dubia (Def ) from the present species. In Defrance's 
species the longitudinal ribs are fewer and rounder ; but the ornamentation of the two 
appears to be similar in the essential characters, and I should have regarded the two 
species as identical. M. Deshayes, however, with the advantage of an extended 
comparison, has considered P. dubia as distinct, an opinion in which both Bronn 
and D'Orbigny concur, and I have therefore cited Defrance's species with a doubt 
as to the identification. 

Nyst has referred some shells from Vliermael to P. semicolon (Sow.), which are 
described as granulated, angulated at the shoulders, and concentrically striated, 
but not as being costellated ; these shells cannot, therefore, be considered as correctly 
identified. 

The Crag Pleurotomae, referred by Mr. S. Wood, doubtingly, to this species, 
appear to be distinct; they are both broader shells, with angulated and strongly 
tuberculated whorls, the posterior margins of which are wide and broadly concave ; 
and the costae, which in the present species form a prominent character, appear 
to be obscure or wanting ; while, on the other hand, the transverse lineation, which 
in P. inflexa is a subordinate character, is in the Crag shells strong and distinct ; 
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the sinus also is placed o^ the shoulder. The variety (fig. 3, a) somewhat resembles 
the P. denticula of Basterot, and the other shell (fig. 3, b) more nearly approaches the 
typical form of P. plebeia. Mr. Wood speaks of P. semicolon (Sow.) as being a 
common and well-known Barton shell ; but I have never seen a specimen from that 
locality. The species appears to be limited to the Bracklesham Bay sands and the 
synchronous beds ; it is rare. 

Size. — ^Axis, 7-12ths of an inch (15 millim.); diameter, 2*3-1 2ths of an inch 
(5 millim.). 

Localities, — Bracklesham Bay, Stubbington, Bramshaw, Brook. French: Grignon, 
Mouchy (fide Desh.), Les Groux, Hermes, Cuisse-Lamotte, Ver, Acy-en-Mulcien 
(fide Graves). 



No. 164. PLEurxOTOMA LKPTA. F. E. Edtoards. Tab. XXVIII, fig. 10, a — c. 

P. testa pared, fusifonni, gracilis spiraliter lineatd, semi-costeUatd : spird elevatd: 
anfractibus depresso-convewis, ad humeros angulatis ; postice unico sulco profunde exaratis, 
ad suturam granulato-marginatis ; lineis spiralibtis elevatis^ acutis, hand distantibm ; 
costellis crebris^ per-brevibus ; aperturd angusto-ovaliy antice in canali brevi, indistincto, 
terminanti; sinu lato^ semicirculari, in margine collocato. 

A small, slender, fusiform shell, spirally lined, and ribbed: the spire narrow, 
pointed, elevated, forming nearly two thirds of the whole length of the sheU : the 
whorls flatly convex, angulated at the shoulders ; the posterior margins furrowed by 
a deep sulcus, and somewhat thickened and granulated round the suture; the 
concentric lines elevated, sharp, and moderately close ; the longitudinal ribs rather 
numerous, very short, not extending beyond the middle of the whorls, narrow, 
and slightly oblique. The aperture is narrow, oval, terminating anteriorly in a wide, 
short, indistinct canal ; and the sinus, which is wide and semicircular, is placed in the 
margin. 

This species is closely allied to P. inflexa, but the shell is slenderer, with a more 
broadly furrowed posterior margin; the costellae also are shorter, the transverse 
lineation more prominent, and the sinus wider and more rounded. 

Size, — Axis, rather more than 3-12ths of an inch ; diameter, rather more than 
l-12th of an inch. 

Localities. — Stubbington and Bracklesham Bay, at both of which places it is rare. 
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Calcaire grossier, and may be regarded by some, perhaps not unreasonably, as 
specifically distinct rather than as constituting a local variety. Thus, in the French 
shells, the posterior margins of the whorls are so feebly lined that to the naked eye 
they appear to be smooth ; the ribs are more numerous, narrower, and less prominent ; 
the concentric lines are rather more crowded and more feeble, becoming nearly 
obsolete ; and the shells themselves are thinner. It appears to me, however, that 
these variations can scarcely be regarded as of specific value ; while in the relative 
proportions, the general character of the ornamentation, the condition of the outer lip, 
particularly the characteristic callus, and the shape and position of the sinus, the 
French and English shells correspond. On the whole, therefore, I am inclined to 
regard the English shells as forming merely a coarse, strongly marked variety of the 
French species. 

The shells from Dax and Bordeaux, referred to this species by Basterot and 
Grateloup, appear to be distinct, and Desmoulins has separated them under the name 
P. variabilis. According to Bronn, they correspond with certain Pleurotomoid shells 
previously separated by Millet as Defrancia variabilis. 

Size, — Axis, 8-12ths of an inch (17 millim.); diameter, 3-12ths of an inch 
(6^ millim.) 

Localities. — Bramshaw, Brook. French: Grignon, Parnes, Mouchy, Courtagnon 
(fide Desh.), Halaincourt (fide Graves). 



No. 170. Pleurotoma ACUTicosTA. Nyst.'i Tab. XXVIII, fig. 14, a — c. 

Pleurotoma ACUTICOSTA. Ny9t.1 1843. Coq., &c., foss. de Belg., p. 529, No. 454, 

tab. 42, fig. 5. 
— — MorrU, 1854. Cat. Brit. Foas., 2d edit., p. 269. 

P. testa elongato-fusiformiy longitudindliter costellatd, concentrice lineatd: spird 
elevatd, acuminatd: anfractibm convexivsculisy postice depressisy sub-canaliculatis ; ultimo 
anfractu antice coarctato^ in canali brevi, indistinclo, latiusctilo terminanti; costellis 
obliquis, anffustis, mb-distantibus ; lineis concentricis ewilibus, numerosis: aperturd ovatd ; 
labro leviter arcuato acuto ; sinu lato, sub-semicircularif in margine collocato. 

Shell oblong, fusiform, longitudinally ribbed, concentrically lined ; spire pointed, 
much produced, nearly equalling three fifths of the entire length of the shell ; whorls, 
eight or nine, slightly convex ; the posterior margins somewhat depressed and 
furrowed ; the last whorl contracted in front and forming a wide, short, and indistinct 
canal. The longitudinal ribs are narrow, rather distant, rounded on the upper 
surface, and slightly oblique ; the concentric lines very slender, irregular, close-set, 
becoming obsolete over the posterior margins. The aperture is of an oblong-oval 

32 
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puUus, are slightly convex and angolated at the shoulders ; the posterior margins rather 
wide, deeply channelled, and bordered by a series of closely-set, knob-like tuberctes ; 
the shoulders present a single row of oblong tubercles, divided by a concentric sulcus, 
and from these tubercles arise narrow, curved costellae, which extend almost to 
the very front of the whorl, and are decussated by sharp, concentric, raised lines, 
not quite so prominent as the costell^, forming small tubercles at the points of 
decussation ; the costelke and concentric lines, in the earlier whorls, are nearly 
concealed by the succeeding whorl, and are only perfectly seen on the body-whorl. 
The aperture is of an oblong-oval form, terminating in a wide, short canal ; the outer 
lip is but slightly arched, sharp on the edge, and thickened and strongly plicated 
within ; the sinus, which is placed in front of the margin, is wide, rather deep, and 
sub-trigonal in shape. A variety occurs in which the shell is narrower, the spire 
relatively longer, and the concentric lines more prominent. 

This seems to be a well-marked species, of which I have not been able to find a 
foreign representative. 

Size. — Axis, 4-12ths of an inch; diameter, 2-12ths of an inch. 

Localities. — Highcliff, where it is found rather abundantly. Alum Bay (No. 29, 
Prestwich), fiarton. 



No. 167. Plburotoma dissimilis. F. E. Edwards. Tab. XXVIII, fig. 7, a — e. 

P. testa parvdy crassd, rugose costatd^ omnino concentrice lineatd: spird brevi, obiusd, 
nodulosd: anfradibus convexiusculiSj ad hwneros sub-carinatis, posfice sulco profunda 
spiraliter exaratis, marffinatis ; costis brevibus, latis, rotundatis ; lineis concentricis plus 
tninusve numerosis, per-elevatis, denticulatis : aperturd oblonyo-ovali, in canali brevi, 
latiusculo exeunti ; labro sub-recto, acuto, intus unicam plicam dentiformem gerenti ; labia 
angustissimo ; sinu lata, pro/undo^ trigonOj in marline collocato. 

Shell small, thick, coarsely ribbed, concentrically lined : the spire wide and 
rather short, being less than two fifths of the whole length of the shell : the whorls 
rather convex, slightly carinated at the shoulders, and bordered round the sutural 
margin by a sharp, elevated, ridge-like line, the space between which and the 
shoulder is traversed by a deep, round furrow, in which two or three feeble concentric 
lines are seen. The ribs are few in number, very short, broad, rounded, and separated 
by narrow furrows ; they become nearly obsolete, and frequently altogether lost on 
the last whorl ; the concentric lines are sharp, much elevated, more or less numerous 
in different specimens, and generally denticulated by the lines of growth. The 
broad, short, posterior terminations of the ribs, left exposed by the overlapping of the 
succeeding whorls, resemble tubercles, and give a coarsely nodulous character to 
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the spire. The aperture is of an oblong-ovate form, and terminates anteriorly in 
a short, but distinct and moderately wide, canal ; the outer tp is very slightly arched, 
nearly straight, sharp-edged, and presents within, near th6 posterior extremity, 
and immediately under the shoulder, a single large, tooth-shaped callosity ; the inner 
lip is very narrow, barely extending to the front of the columella ; the sinus is nearly 
triangular in form, deep and wide, extending across the whole of the posterior 
margin. 

Size. — Axis, 3'4-12ths of an inch; diameter, l"75-12ths of an inch. 

Localities. — Highcliff, where it is not uncommon ; Haverstock Hill. 



No. 168. Ple'urotoma gomphoidea. F. E. Edwards. Tab. XXVIII, fig. 13, «— /. 

P. testa angustd, elongatd, sub4urritd, lonffitudinaliter costatd, concentrice lineatd: 
spird acuminatd, elevatd: anfraciibus depresso-conveansy ad humeros suh-angulatis ; 
marginihus posticis latiusculis, concavis, ad suturam distanter grantdatis ; ultimo anfraciu 
breviy antice coarctato ; costellis curvis, brevibus, plus minusve numerosis ; lineis con- 
centricis, supra margines fere obsoletis, caterum elevatis, acutis, sape denticulatis : 
aperturd oblongo-ovali, in canali brevi, sub-recto exeunti ; labro sub-alifonni, acuiOy sinu 
lato, minime profunda, in margine collocato. 

Far. AViTA, testa anfraciibus unicd serie tuberculorum coronatis. 

A long, narrow, turriculate shell, ribbed, and concentrically lined: the spire, 
which forms two thirds of the whole shell, consists of seven or eight volutions : 
the whorls are flatly convex on the sides, angulated at the shoulders, contracting 
rather suddenly in front, and having the posterior margins widely channelled and 
bordered on the sutural edge by a single row of round, rather distant granules, 
corresponding with' the ribs, and variable in size ; the angulated shoulders and 
channelled margins give a turriculate character to the spire. The longitudinal ribs are 
more or less numerous in different specimens ; they are curved, sharp, and terminate 
abruptly where the whorl contracts ; the concentric lines over the posterior margins 
are close-set, and so fine as to be barely visible to the naked eye ; over the middle 
and front parts of the whorl they are moderately distant, elevated, sharp, and generally 
denticulated where they cross the ribs. The aperture is of an oblong-oval shape, and 
terminates in a wide, short, but distinct and nearly straight canal ; the outer lip is 
eitpsknded anteriorly, sharp-edged, and smooth within ; and the sinus, which is wide, 
rather shallow, and rounded, is placed in the margin. 

I possess specimens both from Clarendon and Southampton, in which the ribs are 
wanting, and the whorls are girt round the shoulders with a single row of knob-like 
tubercles ; in all other respects these shells agree with the typical P. gomphoidea, 
of which, therefore, I consider them to be a variety. 
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Size. — ^Axis, rather less than half an inch ; diameter, not quite 2-12ths of an inch. 
localities. — Barton, Highcliff, Alum Bay (No. 29, Prestwich). For ike variety : 
Clarendon and Southampton. 



No. 169. Pleurotoma plicata. Zami. Tab. XXVIII, fig. 11, a — c. 

Plburotoka plicata. Lamk, 1804. Ann. da Mas., vol. iii, p. 169, No. 14. 
— — Lamk. 1822. Hist, natur., &c., yoI. vii, p. 100, No. 19. 

— Desk, 1824-37. Descr. des Coq. fo88., &€., vol. ii, p. 487f t. 66, 
figa. 17—19. 
Ncc — — Bast. 1825. Mem. Geol. sur les En v. de Bord., p. 64, No. 6. 

nee — — Des Moful. 1834. (Dufren. Terr, tert., &c., du Midi de la France.) 

Ann. des Mines, 3d series^ vol. iii, p. 122. 
nee — — PhU. 1836. Euum. Moll. Sicil., p. 198, No. 5. 

nee — — Grat. 1847. Conehyl. foss., &e., du bass, de TAdoar (Atlas) ; 

Pleurot., t. 2, No. 20, fig. 36. 

P, testa crassd, elongato-fusiformi^ angustd^ longitudinaliter costatd, omnino concentrice 
lineatd ; spird mediocriter elaid, sub-acuminatd : an/ractibus convexis, suturd perspieud 
divisis ; costis rotundatis, obliquis, arcuafis, distantibtis ; lineis concentricis Jiliformibus* 
regularibm : aperturd angtistd, ovali, in canali brevi exeunti ; labro acuta, intus incrassato* 
postice^prope stnum, callum nodiformem gerente ; sinu lata, profunda, sub4rigona^ in margine 
collocato. 

Shell thick, elongated, fusiform, rather narrow, longitudinally ribbed, and having 
the whole surface covered with concentric, raised lines ; the spire, which consists 
of six or seven volutions, exclusive of the pullus, is moderately elevated, forming 
nearly one half of the whole length of the shell ; the whorls convex, and separated by 
a perspicuous suture. The longitudinal ribs are prominent, rounded, oblique, sUghtly 
curved, distant, numbering only six or seven on each whorl, and becoming nearly 
obsolete on the body- whorl; the intermediate spaces are nearly flat, imparting 
a polygonal aspect to the spire ; the concentric Unes are rather numerous, elevated, 
rounded, clearly defined, and regular, giving to the shell the appearance of being 
bound with thread ; the two or three lines over the shoulder are, in general, more 
distant, and a very little more prominent, than the others. The aperture is of a 
narrow, oval form, and terminates in a wide, short canal ; the outer lip is moderately 
arched, sharp on the edge, much thickened within, where it presents a long, rather 
broad, and elevated ridge, extending quite into the canal, and terminating behind, 
immediately in front of the sinus, in a round, knob-like callus; the sinus is broad, 
deep, somewhat triangular in shape, and placed in the margin. 

The English shells present several points of disagreement with those from the 
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btfurcatia; ultimo anfradu breoi^ ad basin tenuimme striato: aperturd ovali, in canali 
hrevif mediocriter lata, exeunti ; labro tenuissimo, intua plicato ; sinu lato, minime profunda^ 
aub^^emicirculariy in marline coUocato, 

Shell elongated, narrow, ribbed, and spirally lined : spire elevated, formed of eight 
or nine volutions exclusive of the puUus: whorls slightly convex, short, and 
thickened at the sutural margin, which is ornamented with a single row of bold, 
roundish or oblong beads, imparting somewhat of a turreted character to the spire. 
The surface of the whorls presents numerous costellae, long, narrow, curved, swelled 
at the top, and corresponding with the marginal granulations, so as to resemble 
a semicolon, from which circumstance the name given by Sowerby was taken ; 
the costellae, as they pass over the centre of the whorl, bifurcate and disappear 
towards the base of the shell : the concentric lines are not very prominent, but 
are most conspicuous on the anterior part of the shell, becoming feeble as they ascend 
the whorl ; they become almost obsolete in the adult shell. The aperture is ovate, 
one third of the whole length of the shell, and terminates in a short, moderately 
wide canal ; the outer lip is slightly arched, very thin, and plicated within ; the 
sinus IS wide, shallow, nearly semicircular, and placed in the margin. 

This species presents a very close resemblance to P. innewa, of which many 
may perhaps be inclined to regard it as a local variety. The shell, however, is 
narrower ; the spire more slender ; the sutural granulations and the extremities of the 
costellae closely approximated instead of being separated by a wide, well defined 
furrow ; the costellae themselves bifurcated, and the transverse lineation closer and 
less prominent than in F. innewa. 

It is difficult to distinguish P. dubia (Def ) from the present species. In Defrance's 
species the longitudinal ribs are fewer and rounder ; but the ornamentation of the two 
appears to be similar in the essential characters, and I should have regarded the two 
species as identical. M. Deshayes, however, with the advantage of an extended 
comparison, has considered P. dubia as distinct, an opinion in which both Bronn 
and D'Orbigny concur, and I have therefore cited Defrance's species with a doubt 
as to the identification. 

Nyst has referred some shells from Vliermael to P. semicolon (Sow.), which are 
described as granulated, angulated at the shoulders, and concentrically striated, 
but not as being costellated ; these shells cannot, therefore, be considered as correctly 
identified. 

The Crag Pleurotomae, referred by Mr. S. Wood, doubtingly, to this species, 
appear to be distinct; they are both broader shells, with angulated and strongly 
tuberculated whorls, the posterior margins of which are wide and broadly concave ; 
and the costae, which in the present species form a prominent character, appear 
to be obscure or wanting ; while, on the other hand, the transverse lineation, which 
in jP. inflexa is a subordinate character, is in the Crag shells strong and distinct ; 
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form ; the outer lip a little arched, thin, sharp-edged, and smooth within; the sinos 
wide and nearly semicircular, and placed in the posterior margin. 

The figure of P. acuticosta in M. Nyst's work is, unfortunately, so indistinct that 
it affords but little assistance to¥rards an identification. The English sheU, however, 
agrees tolerably well with the description given by that author, and I have referred 
it to M. Nyst's species, although with hesitation, as I have not had an opportunity 
of comparing it with any Belgian specimen. 

The English shells which the present Pleurotoma most nearly resembles, are 
those referred to P. plicata (Lamk.) ; but this species differs firom them in the more 
slender form of the shell, the more depressed mai^ins of the whorls, the narrower, 
more numerous, and more regular costae, and the finer transverse lineation ; and, in the 
specimen I possess, the outer lip is not thickened within, nor does it present the callus 
which characterises P. plicata. 

The species appears to be very rare. 

Size. — Axis, \ inch ; diameter, rather more than 2-1 2ths of an inch. 

Localities. — Barton. Belgian: Gremittingen (Lower limburg series). 

No. 171. Plburotoma tbreticosta. F. E. Edwards. Tab. XXIX, fig. 5, a — d. 

P. testa fusiformi^ sui^turritd, costellatd, spiraliter fasciolatd: spird obhtsiuseuld, 
elevatdy in lon^tudine aperturam aquanti: anfracHbus depresso-canvexis^ ad kumeros 
sud-anffulatis, postice sulco profunda exaratis, marffinatis ; ultimo anfractu antice coaretato^ 
in canalem brevem latum produdo ; costeUis numerosis^ leviter arcuatis, rotundatis, brevibus; 
fasciolis spiralibus crebris^ irrepUaribus, altematim latiusculis et anffustioribus ; fasciolis 
anterioribus elevatis, ceteris fere obsoletis : sinu lata, minime profunda, Uianpdari, in 
marine « coUocato. 

Far. softOR, testa spiraliter sulcata; canali antico breviori. 

Shell fusiform, longitudinally ribbed, and spirally girt with ribbon-like bands : 
the spire is thicldsh and moderately elevated, not exceeding the aperture in length : 
the whorls, five or six in number without the puUus, are rather flat-sided and bluntly 
angulated at the shoulders ; the posterior margins narrow, deeply furrowed, and 
much thickened at the edges, where they present a moderately wide band running 
round the suture. The longitudinal ribs are numerous (t¥relve to fourteen), slightly 
curved, round and smooth on the upper surface, short, not extending beyond the 
middle of the whorl, tapering towards the front, and occasionally bifurcated ; the 
posterior extremities are continued over the shoulder up to the sutural band ; the 
spiral bands are numerous and irregular, ribbon-like bands alternating with other 
narrower bands; over the anterior canal and the front part of the whorl up to 
the termination of the ribs, these bands are elevated and distinct ; elsewhere they 
are nearly obsolete. The body-whorl contracts rather suddenly about the middle. 
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of that gentleman, the spire forms, in a majority of instances, very little more than half 
of the length of the shell, and the diameter, in some individuals, is relatively greater 
than that of the English shells. The tubercles are larger and coarser in the French 
shells, and the plication within the outer lip is found in them, although that character 
is not noticed by M. Deshayes. 

The chief distinctions between the English and French shells appear to lie in 
the more conical form of the whorls and the coarser tuberculation in the latter ; 
but these distinctions give very diflFerent aspects to the shells, and I have not 
ventured absolutely to refer the English shells to the French species, although they 
may perhaps be fairly regarded as forming a local variety. 

Size. — ^Axis, rather more than 5-12ths of an inch (11 millim.) ; diameter, rather 
more than 2-12ths of an inch (5 millim.). 

Localities. — HighcliflF (where it is rather abimdant) and Barton. 

No. 177. Pleurotoma verticillum. F. B. Edwards. Tab. XXIX, fig 3, a — c. 

P. testa turriculatd, lonffitudinaliter costellatd, omnino concentrice Kneatd: spird 
elatd, acuminata: anfractibm planulatis, ad humeros anffiUatis, antice coarctatis; mar- 
ginibtis postids depressis, sub-reciis, vix cavatis, obscure lineatiSy ad suturam yranvlatis ; 
ultimo anfractu in canali brevi ierminanti ; costellis crebris, arcuatis, acutiSy fere ad 
basin tendentibus; lineis concentrids irregularibus^ acutis, denticulatis : aptrturd ovali; 
labro arcuato, acuto, intus plicato ; sinu pro/undo, sub-trigono, anticd in marline collocato. 

Far. testa costellis brevioribus, tuberculiformibus, ultimo anfractu obsoletis. 

Shell turriculate, longitudinally ribbed, concentrically lined : spire pointed, elevated, 
considerably exceeding the aperture in length ; whorls, eight or nine, flat-sided, slightly 
angulated at the shoulders, and much contracted in front ; the posterior margins 
depressed, very slightly channeled, nearly straight, and most generally bordered round 
the sutural edge by a row of small tubercles. The longitudinal ribs are numerous, 
thin, sharp, and obliquely curved, and extend almost to the very front of the shell ; 
the concentric lines are elevated and sharp, and cover the whole surface of the shell ; 
over the margins of the whorls they are moderately close and regular; but over 
the middle and front parts of the whorls they become more elevated, more distant, 
and somewhat irregular, very fine lines occasionally intervening between the more 
prominent ones ; these concentric lines strongly decussate the longitudinal ribs, 
rising into small, sharp tubercles at the points of decussation. The aperture is rather 
widely oval, and terminates anteriorly in a short, but distinct, canal; the outer 
lip is arched, and somewhat dilated in front ; the inner lip narrow, but thick and 
prominent ; and the sinus, which is three-cornered in shape, deep, and wide, is placed 
in the front part of the margin. 

Occasionally specimens occur in which the longitudinal ribs are lost on the last 
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Size. — Axis, 8-12ths of an inch ; diameter, 3-12ths of an inch. 
Locality. — ^Alum Bay (Stratum No. 29, Prestwich ?) ; rare. 

No. 173. Pleurotoma dilinum. F. E. Eduoards. Tab. XXVIil, fig. 15, a^b. 

P. testa minima, ohlongd, ftmformiy granulatdy concentrice lineatd: ypird obtusius- 
ctdd, sub'Conicd: anfractibus aub-convexis, duplid serie granuhrum coronatia^ spatio 
inter aeries concavo, lavi; ultimo anfractu antice valde coarctato, in canalem latis^ 
simum, brevem, reflexum producto ; lineis spiralibtis, acutis, sub-distantibus : aperturd ovali; 
labro acuto, leviter arcuato, inttis plicato; sinu latissimo, mediocriter prof undo, sub^ 
trigonOy anticd in margine collocato. 

Shell very small, oblong, fusiform, spirally girt by a double row of small, bead-like 
tubercles, concentrically lined ; spire rather thick, nearly conical ; whorls slightly 
convex ; the posterior margins concave, smooth, bordered in front and behind by the 
rows of tubercles ; the last whorl much contracted in front, and terminating in a 
very wide, short, but distinct, canal, a little bent backwards ; the concentric lines 
thin, sharp, and rather distant. The aperture is of an oval form ; the outer lip 
slightly arched, expanding towards the front, sharp-edged, and plicated within ; the 
sinus very wide, moderately deep, somewhat triangular in shape, and placed in the 
front part of the posterior margin. 

This Pleurotoma is allied to P. microcheila, the var. produda of which closely 
resembles it ; but the wide posterior mar^ns. the greater regularity of the granula- 
tions, and the broad anterior canal, distinguish the present species. ' 

Size. — Axis, not quite 3-12ths of an inch ; diameter, 1-1 2th of an inch. 

Locality. — Alum Bay (No. 29, Prestwich). 



No. 174. Pleurotoma tricincta. F. E. Edtvards. Tab. XXVIII, fig. 6, at, b. 

P. testa parody elongato-fusiformiy sub-turritd, spiraliter lineatd: spird acuminata^ 
breviiisculdy aperturam in longitudine viw cequanti : anfractibus depresso-conveans ; postice 
profunde canaliculatis, marginatis; ultimo anfractu in canalem brevem, latum, producto; 
lineis spiralibus eanlibus, JUiformibm, irregularibus, sub-clathratis : aperturd obhngo- 
ovali; labro arcuato ; sinu lato, inediocriter prof undo, in margine collocato. 

Shell small, oblong, fusiform, indistinctly turreted, concentrically lined; spire 
pointed, rather short, not equalling the last whorl in length ; whorls flatly convex at 
the sides ; the posterior margins deeply hollowed, giving the turreted aspect to the 
spire, and ornamented with a series of roundedly curved plications, formed by the 
successive elevated margins of the sinus ; the sutural edge is bordered by a sharp, 
ridge-like, raised line ; the last whorl is contracted in front, and terminates in a very 
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wide, short, indistinct canal. The spiral lines are slender, thread-like and irregular, 
others, finer still, occasionally intervening ; all are much roughened, almost decus- 
sated, by the prominent lines of growth; from the upper three lines, left uncovered 
by the succeeding whorl, the specific name is taken. The aperture is of a narrow, 
oval form ; the outer lip roundedly arched, thin, sharp-edged, and smooth within ; 
and the sinus, which extends over the whole breadth of the margin, is wide, rather 
deep, and somewhat triangular in form. 

The only two specimens I have seen of this rare Pleurotoma do not appear to 
have attained their fiill growth; the characters, however, are sufficiently distinct 
to justify the present notice. 

Size. — ^Axis, 4.12ths of an inch, nearly; diameter, l-8th of an inch. 

Locality. — Potter's Bar. 



No. 175. Pleurotoma pupa. F. E. Edwards. Tab. XXVIII, fig. 9, a—c. 

P. testa elongatO'fimformiy longitudinaliter plicatd^ concentrice lineatd : spird obttisi^ 
usculdy sub'Conicd: an/ractibm convemtisctilis ; postice plicatis, unico sulco anguato exaratis, 
ad suturam aliquando lined elevatd filiformi cinctis, aliquando granvlattB ; costellis crebris 
anffustis, arcuatis, in tdtimo anfractu obsoletis; lineis cancentricis acutis, plus minusve 
numerosis, costellas decussantibus : aperturd angmtd^ ovali, in canali brevij obliquo 
exeunti; labro leviter arcuato, intus plicato ; sinu sub-trigono, pro/undo, in margine 
collocato. 

Far. a, testd graciliori ; spird acutiori. 

Shell oblong, fusiform, with an elevated, somewhat obtuse, and nearly conical 
spire, forming one half of the entire shell ; whorls six or seven, slightly convex, 
longitudinally plicated, concentrically lined, and separated by a conspicuous suture ; 
the posterior margins are thickened round the sutural edge, and present a narrow, 
concentric furrow, corresponding with the smaller extremity of the sinus, and finely 
plicated ; the narrow space between this furrow and the suture is girt by a thickish, 
elevated, thread-like line, generally simple, but sometimes — more especially in the 
early whorls — decussated by the successive margins of the sinus, so as to present 
a row of rather coarse granulations. The longitudinal plications are numerous, and 
curved ; they are slightly prominent on the shoulder, but become attenuated as 
they pass over the middle of the whorl, and are frequently altogether lost on the last 
whorl of the mature shell. The concentric lines are prominent, sharp, more or less 
distant in diflFerent specimens, and feebly denticulated, where they cross the lon- 
gitudinal plications. The aperture is of a narrowish, oval form, and terminates 
in front in a short, but distinct and moderately wide, canal, to which the twisted 
columella gives an oblique direction ; the outer lip is slightly arched, thin, and sharp 
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on the edge, and frequently, but not invariably, armed within with three or four 
pliciform teeth ; the sinus is deep, three-cornered, and placed in the margin. 

A variety occurs in which the shell is slenderer, and the spire more pointed. 

8ize. — ^Axis, 6-12ths of an inch ; diameter, rather more than 2-12ths of an inch. 

Localities. — Barton, Highcliff, for the type ; Bramshaw and Alum Bay (Stratum 
No. 4, Prestwich), for the variety. 



No. 176. Plburotoma scabriuscula. F. E. Edwards. Tab. XXIX, fig. 2, a — c. 

Pleurotoka becussata, Lamh. 1 1804. Ann. da Mob., toI. iii, p. 267, No. 25. 

P, testa sub-turritd, tubercidatd, omnino concentrice lineatd : spird obtusiusculd, elatd, 
in lonpitudine dimidium totitis testa superanti : anfractibus convewis, antice coarctatis, 
ad humeros sub-anffulatis, unicd serie tuberculorum instructis ; marffinibtis posticis declivis, 
vix cavatis, grantdato-marffinatis ; lineis concentricis elevatis, sub-distantibus, simplicibus 
vet leviter denticidatis ; aperturd obovatd, in canali lato, brevi terminatd; laJbro arcuato, 
acutOy intHs plicato : sinu lata ^ prof undo ^ sub-trigono, media in margine collocato. 

Vat. a, testa tuberculis verticaliter productis, costellas simulantibus. 

Shell turriculated, tuberculated, and ornamented with concentric, raised lines, 
which cover the whole surface : the spire, consisting of six or seven volutions, is 
rather thick and elevated, forming a little more than one half of the entire shell. The 
whorls are convex, slightly contracted in front, and bluntly angulated at the shoulders, 
where they present a single row of small, oblong tubercles, more or less distant in 
different individuals, and crossed by the concentric lines, two of which are generally more 
prominent than the rest ; the posterior margins are moderately wide, gently depressed, 
very slightly concave, and thickened and granulated round the sutural edge. The 
concentric lines are prominent, sharp, and not very distant, varying in this respect in 
different specimens ; they are generally simple and smooth on the edge, but sometimes 
denticulated by the strongly marked lines of growth. The aperture is of a broadish, 
oval shape, and terminates anteriorly in a wide and short, but distinct, canal ; the 
outer lip is much arched, sharp-edged, and plicated within ; the sinus is wide, deep, 
somewhat triangular in form, and placed in the middle of the margin. 

A variety occurs, rather plentifully, in which the spire is more pointed, and the 
tubercles on the shoulders of the whorls are lengthened both in front and behind, 
so as to form short, narrow ribs. 

This shell presents so close a resemblance to P. decussata (Lamk.), that I am 
reluctant to consider the two as specifically distinct. The French shell is generally 
narrower, and the body-whorl is less contracted in front and more conical than in the 
English specimens ; and M. Deshayes describes it as being much shorter than the 
spire ; but in a series of French specimens, for which I am indebted to the liberality 
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of that gentleman, the spire forms, in a majority of instances, very little more than half 
of the length of the shell, and the diameter, in some individuals, is relatively greater 
than that of the English shells. The tubercles are larger and coarser in the French 
shells, and the pUcation within the outer lip is found in them, although that character 
is not noticed by M. Deshayes. 

The chief distinctions between the English and French shells appear to lie in 

the more conical form of the whorls and the coarser tuberculation in the latter ; 

but these distinctions give very diflFerent aspects to the shells, and I have not 

ventured absolutely to refer the English shells to the French species, although they 

may perhaps be fairly regarded as forming a local variety. 

Size. — Axis, rather more than 5-12ths of an inch (11 millim.) ; diameter, rather 
nacre than 2.12ths of an inch (5 millim.). 

Localities. — HighcliflF (where it is rather abundant) and Barton. 

I^o. 177. Pleurotoma verticillum. F. E. Edwards. Tab. XXIX, fig 3, a — c. 



P. testa turriculaidy lonffitudinaliter costellaid, omnino concentrice lineatd: spird 
^latdj acuminata: anfractibus planulatis, ad humeros anffulatis, antice coarctatis; mar- 
^^inibus postids depressisy sub-rectis, via: cavatis, obscure lineatis, ad suturam ffranulatis ; 
mtltimo anfractu in canali brevi terminanti ; costeUis crebris, arcuatis, acutiSy fere ad 
^asin tendentibus; lineis concentrids irregularibus, acutis, denticulatis : aptrturd ovali; 
dabro arcuato, acuto, iniHsplicato ; sinu profundo, sub-triffono, anticd in marline collocato. 
Far. testa costeUis brevioribus, tuberculi/ormibus, ultimo anfractu obsoletis. 
Shell turriculate, longitudinally ribbed, concentrically lined : spire pointed, elevated, 
considerably exceeding the aperture in length ; whorls, eight or nine, flat-sided, sUghtly 
angulated at the shoulders, and much contracted in front ; the posterior margins 
depressed, very slightly channeled, nearly straight, and most generally bordered round 
the sutural edge by a row of small tubercles. The longitudinal ribs are numerous, 
thin, sharp, and obliquely curved, and extend almost to the very front of the shell ; 
the concentric lines are elevated and sharp, and cover the whole surface of the shell ; 
over the margins of the whorls they are moderately close and regular; but over 
the middle and front parts of the whorls they become more elevated, more distant, 
and somewhat irregular, very fine lines occasionally intervening between the more 
prominent ones ; these concentric lines strongly decussate the longitudinal ribs, 
rising into small, sharp tubercles at the points of decussation. The aperture is rather 
widely oval, and terminates anteriorly in a short, but distinct, canal; the outer 
lip is arched, and somewhat dilated in front ; the inner lip narrow, but thick and 
prominent ; and the sinus, which is three-cornered in shape, deep, and wide, is placed 
in the front part of the margin. 

Occasionally specimens occur in which the longitudinal ribs are lost on the last 
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whorl, and ^re much shortened on the earlier whorls, assuming the appearance of 
oblong tubercles ; and the decussation by the concentric lines disappears. 

The present species presents a close analogy with P. scabriuscula^ with which 
it may, especially in the young state, be readily confounded. On comparing adult 
shells, however, it will be found that, in this species, the shell is wider, the spire 
more pointed, the whorls less bluntly angulated at the shoulders, and more 
depressed and more deeply channeled round the margin, giving a decidedly turreted 
character to the spire; the whorls themselves are more numerous and shorter, 
and, in the typical form, the sharp ribs and prominent concentric lines give a rougher 
aspect to the surface. In the varieties a somewhat closer approximation will be 
found in the ornamentation of the two species ; but, in other respects, the charac- 
teristic distinctions are preserved. 

From P. constriday the only other species with which it might be confounded, 
it is separated by the depressed margins, and more sharply angulated shoulders 
of the whorls, the more regular costellation, and the deep, narrow sinus of that species. 

Size, — Axis, rather more than 8-12ths of an inch; diameter, 3-12ths of an inch. 

Localities. — Barton, HighcliflF; not common. 



No. 178. Pleurotoma constricta. F. E, Edwards. Tab. XXIX, fig. 1, a — c. 

P. testa elongatO'fusifomii^ longitudinaliter costellatd^ concentriee lineatd: sptrd 
conoidedy sub-acuminatd, aperturam in lonffitudine patdlo superanti : an/ractibtis depresso- 
conveans, ultimo an/ractu in canali drevi, terminanti ; marginihus posticis leviter declivis, 
canaliculatis, plicatis, ad suturam marginatis ; costellis crebris, angustis, obliquis ; lineis 
concentricis, acutis, denticulatis : aperturd oblongo-ovali ; labro leviter arcuato; sinu 
angustOy pro/undo^ trigono, anticd in margine collocato. 

Shell elongated, fusiform, longitudinally ribbed, and concentrically lined; the 
spire, formed of seven or eight whorls, is rather conical, pointed, and moderately 
elevated, barely exceeding the body-whorl in length ; whorls flatly convex ; the 
posterior margins widely and deeply channeled, thickened at the sutural edges, and 
bordered by a single sharp, prominently raised line ; the surface of the marginal 
furrow presents a series of prominent, curved plications, formed by the successive 
margins of the advancing sinus. The longitudinal ribs are numerous, slender, 
oblique, slightly curved, and extend almost to the very front of the whorl; the 
concentric lines are sharp, prominent, more or less distant in different individuals, 
and denticulated at the points where they cross the ribs. The aperture is of an 
oblong-oval form, and terminates in front in a short, moderately wide, canal ; the 
outer lip is but slightly arched, thin, sharp-edged, and smooth within ; the sinus 
is trigonal, narrow, very deep, and placed in the front part of the margin. 
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Tbe present species much resembles P. innexa^ with which, in fact, at first sight, 
it may be easily confounded ; on a closer inspection, however, differences will be 
detected which 'render it impossible to regard it as even a strongly-marked 
variety of P. innexa. In the general form, P. constricta is a slenderer shell, with a 
more pointed spire, and, instead of the shallow, obscure furrow, bordered by a row 
of granulations which runs round the posterior margins of the whorls in P. innexQy 
the present species presents a wide, conspicuous channel, defined by a sharp, elevated 
ridge ; the outer lip is much less arched, and is not thickened or plicated within, 
and the sinus is deep, narrow, three-cornered, and placed in the front part of the 
margin^ instead of the wide, rounded sinus extending over the whole width of the 
margin which characterises P. innewa. 

Size. — ^Axis, rather more than 8-12ths of an inch; diameter, 3-12ths of an inch. 

Localitiei. — Barton, HighcUff, Highgate. 



No. 179. Pleubotoma pyrgota. F. E. Edwards. Tab. XXVIII, fig. 16, a — c. 

P. testa mb'fusiformi, turritd, lonffitudinaliter obscure costulatd, concentrice stdcatd: 
anfractibus ad humeros carinatis, antice j)lanulatis, sub-coniciSy postice canaliculatisy 
transversim lineatis, crenato-marffinatis ; costellis antice bifurcatis, sub-obsoletis : aperturd 
oblonffO'Ovali, in canali brevi exeunti; labro intHs plicifero ; sinu lato, sub-semicirculari, in 
margine coUocato. 

Var. a. Testa costellis distinctioribus, producHoribus : anfractibus antice granoso- 
lineatis, caterUm lavibus. 

Shell sub-fiisiform, turreted, longitudinally ribbed, and concentrically furrowed : 
the spire, which consists of seven or eight volutions, exclusive of the smooth, conical 
pullus, is moderately elevated, forming about one half of the entire shell ; the whorls 
flat-sided, giving a nearly conical aspect to the anterior part of the shell, sharply 
carinated at the shoulders, and having the posterior margins channelled and bordered 
round the suture by a sharp, elevated Une, simple or feebly crenulated, the concave 
space between which and the shoulder is smooth; the keel on the shoulders is 
notched with much regularity, presenting a row of oblong, somewhat oblique, rib-like 
tubercles. These tubercles are prolonged anteriorly, and bifurcate, forming two 
curved, narrow, obscure ribs, which are lost as they cross the middle of the whorls ; 
the concentric furrows are shallow and wide, the intervening spaces becoming 
gradually more elevated and sharper as they approach the base of the shell. The 
aperture is of a narrow, elongated, oval form, and terminates in front in a short, wide 
canal; the outer lip is slightly arched, somewhat thickened and plicated within; 
and the sinus, which extends over the whole margin, is wide and deep, and nearly 
semicircular. 

33 
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Specimens occur, constituting a local variety, in which the ribs are more distant 
and prominent, and extend to the very front of the shell ; four or five distant, elevated, 
concentric lines cross the whorl over the anterior canal, and are granulated at the 
points where they are intersected by the lengthened ribs; elsewhere the whorls 
are smooth. 

A miocerie shell, described by Brocchi {Murex reticidatm — Pleur. ramosa^ Bast.)* 
presents a very close analogy with this Pleurotoma, as well in the general shape as in 
the character of the ornamentation ; it is distinguishable, however, by the greater size 
of the shell, which attains a length of nearly three inches, the greater narrowness 
and the simple margins of the whorls, the relatively longer spire and shorter aperture, 
the shape and position of the sinus, and the condition of the outer Up, which ia 
smooth within. A Pleurotoma also occurs in the nummulitic beds near Pau, 
described by Rouault {Pleur. Tallaviffnesii) ^ to which I have referred some shells from 
Nuneham and Southend, and which, in the young state particularly, much resembles 
the present species ; but in that shell the whorls are more contracted in front ; the 
posterior margins spirally lined, wider, and not so depressed; the longitudinal 
plications are more oblique, the.lineation finer and more close; the anterior canal 
longer ; the outer Up more arched ; and the sinus not so deep. 

Size. — ^Axis, 10-12ths of an inch nearly; diameter, rather more than 3-12ths 
of an inch. 

Zocaliiies, — Branishaw, for the type ; Brockenhurst, for the variety. 

No. 180. Pleurotoma brevirostrum. Sow. Tab. XXIX, fig. 6, a, 6. 

Pleurotoma bbeyirostbum. Sow. 1823. Min. Cod., yoI. iv, p. 120, t. 387, fig. 2. 

— — Bronn. 1848. Index Paleeont., p. 1002. 

— — D'Orb. 1852. Prodrome de Pal^ont., 25«- Etage, No. 411. 
Nee Pleurotoma bbeyirostbum. Siim. 1847. Syn. Meth. Anim. InYert. Pedem. fosA., p. 32. 
nee — — Bell. 1847. Pleurot. Fobs, del Piem. (Mem. R. Accad. delle 

So. di Torino), p. 607, t. 4, fig. 9. 
nee — — Naumann. 1853. Atlas zu sein. Lehrb. der Geogn., t. 70, 

fig. 4. 

P. testa elofiffatd, anffuatd, turritd, lonffitudinaliter nodo-costatd, concentrice lineald .* 
spird elevatd, acuminata : anfractihm medio angvlatia ; marginibua posticis latis, dedivis^ 
vix cavatisy 8ud4avidu8, ad suturam incrassatia ; ultimo an/ractu brevi, antice coarctato ; 
costis crassiusculis, brevibus; lineis concentricis filiformibuSy mb-regularibuB : aperturd 
obovatd, in canali breviy mediocriter lato, leviter arcuato et retrorsum reflexo exeunH; 
sinu lata, projundo, subtriffono, medid in margine collocato. 

Shell narrow, elongate, tnrreted, longitudinally ribbed, and spirally lined: the 
spire, which consists of nine volutions exclusive of the puUus, is pointed and much 
elevated, forming nearly two thirds of the entire shell. The whorls are sharply 
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angulated at the shoulders, to which the last but one of the concentric lines, more 
prominent than the others, gives the appearance of being carinated. By this keel-like 
line, the whorl is nearly equally divided ; the anterior half, covered with the concentric 
lines, is flat-sided; the posterior half, forming the margin of the whorl, is very 
slightly channelled, almost straight, and smooth, except where it presents obscure 
curved Unes, indicating the earlier outlines of the sinus, and is bordered round the 
suture by a single coarsish, thread-like, raised line. The posterior margins slope 
backwards, at an angle with the shoulders corresponding with that formed by the 
anterior portion of the whorl, giving a regular zig-zag outline to the spire. The ribs 
are moderately distant, not ver}' broad, rounded, and short, barely extending to the 
middle of the whorls ; the concentric lines are thread-like, rather thick, and separated 
by concave furrows as wide as the lines ; excepting the one on the shoulders, they 
are nearly equal and regular. The aperture, which is of a widish-oval shape, 
terminates in front in a short, slightly oblique, and not very wide canal, the anterior 
extremity of which is a Uttle bent backwards ; the outer lip, as indicated by the lines 
of growth, is arched ; and the sinus, which extends over the whole width of the 
margin, is deep and subtrigonal in shape. 

The wide, straight margins, angular shoulders, and zig-zag outline of the 
whorls, which characterise this species, are not noticed in the description, nor 
represented in the figure given in the ' Mineral Conchology/ The present Pleurotoma, 
as described and figured in that work, would appear to resemble a well-known 
Miocene species {Murex oblonpcSy Brocchi, the Pleurotoma dubiay Jan. ; P. obeliscusy 
Des Moul. ; and P. multinoda, Grat.) ; and this, probably, has misled Bellardi and 
other continental authors into referring the Miocene shells to P. brevirostrum. In 
these shells, however, the posterior margins of the whorls are narrow and concave, 
the sides nearly parallel with the axis, the ribs long, extending to the front of the 
whorls, and the anterior canal is very short and wide. P. brevirostruniy in fact, 
more nearly resembles P. ZamarcH, Bell {P. aeniiatriata of Partsch), a species 
described by Homes as occurring in the Tertiary Beds of Germany ; and it agrees so 
closely with some Miocene shells, from the neighbourhood of Vienna, in the British 
Museum, that the latter cannot be regarded as specifically distinct. These shells 
have been, I think incorrectly, referred to P. oblonga ; they are smaller and narrower 
than P. Laffiarcki^ and the margins of the whorls are not quite so concave, but they 
may be, probably, a variety of that species . 

The shell on which the present species was founded, and for the use of which I am 
indebted to Mr. Sowerby, was presented to the late Mr. Sowerby by Lady Burgoyne, 
by whom it was stated to have been found at Muddiford ; I do not know of any 
other specimen having hitherto been found, although the beds at Muddiford, High- 
cliflf, and Barton have, probably, been explored more thoroughly than any other 
Eocene deposit in England. The shell in question does not present the aspect of 
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shells from that locality ; and I am strongly inclined to think that by one of those 
accidents, which the greatest care will not always prevent, a shell from the Miocene 
beds of Germany or Italy has been mixed with Hampshire fossils, and that thus an 
erroneous locality has been given. The matrix, unfortunately, has been entirdy 
removed, and this evidence is not available. Under these circumstances, I retain 
the species, for the present, as one of the English Eocene Pleurotomse, but with 
much doubt. 

Size. — Axis, 1^ inch ; diameter, 4-12ths of an inch. 

Locality. — Muddiford ? 



No. 181. Pleurotoma nodulosa. Lamk. Tab. XXIX, fig. 7, a — c, 

Pleukotoma K0PUL08A. Lamk. 1804. Ann. da Mas., toI. iii, p. 170, No. 18. 

— — — 1822. Histoire Natorelle, Ac., toI. vii, p. 101, No. 25. 

— — Desk, 1824-37. De»cr. des Coq. foss., &c., toI. ii, p. 466, 

t. Qb, fig. 11—14. 

P. testa elongatd^ /usiformiy undique spiraliter lineatd : spird elevatd, acuminata: 
an/ractibus ad Aumeros anyulatis, noduloais ; lineis Jiliformibus^ gub-reffularibua ; nadulis^ 
odiusiSf crassis, obliquis ; ultimo anfractu per-breviy poatice concavo, antice depreaso-conoexo, 
repenie coarctato, in canali brevi, latiusculo, obliquo, terminanti : aperturd oblongo-ovali ; 
labro tenue, ali/orme ; ainu latiusctdo^ paullo profunda^ in margine coUocato. 

Shell elongated, fusiform, having the whole surface covered with concentric raised 
lines : spire pointed, produced, much exceeding the aperture in length ; whorls angulated 
at the shoulders, where they present a series of blunt, thickish, rather oblong, tubercles, 
somewhat distant from each other, very slightly oblique, and becoming feeble and 
obscure on the last whorl ; the posterior margins are a little concave. The last whorl 
is very short, flatly convex at the sides, contracted rather suddenly in front, and termi- 
nates in a short, and somewhat wide canal. The spiral lines are thickish, rounded, 
thread-like, equal, and nearly regular ; the aperture is of an oblong-oval shape ; the 
outer lip thin, wing-like, projecting at the middle, and smooth within ; and the sinus, 
which is placed in the margin, is rather wide, not very deep, and triangular in form. 

Lamarck describes the concentric lines which ornament the French shells as very 
thin ; while in the English specimens the lineation is strong and coarse. This 
difierence in the character of the sculpture on the Eocene shells of the two countries is 
not of unfrequent occurrence, and may be attributed to outward conditions only. 
The sinus in the outer lip is described by Deshayes as being " narrow and deep ;" 
but in a series of specimens from Grignon, for which I am indebted to that gentle- 
man, the sinus corresponds pretty closely with that found in the English specimens. 
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In all other respects the shells agree ; and I do not feel any doubt, therefore, as to the 
accuracy of the identification. 

With the Grignon specimens, I received some from Damery, in which the tubercles 
are thin and compressed, resembling small, oblique ribs ; they form a variety, probably 
not known to Deshayes at the date of his work above cited, and therefore not noticed 
by him. Our English shells present the thick rounded tubercles characteristic of the 
type, and from which the specific name was taken. 

Size. — My specimens have not attained the size of the French shells ; of the 
largest the axis is 9-12ths of an inch nearly (18 millim.) ; the diameter 3'5-12th8 of an 
inch nearly (7 millim.). 

Localities. — Stubbington. French : Grignon, Fames, Courtagnon, Damery (fide 
Desk.) ; Lattainville (fide Graves). 



No. 182. Pleurotoma nodosaria. F. F. Edwarda. Tab. XXIX, fig. 8 a, b. 

P. testa turritd, tuberculo-costatd, spiraliter lineatd: spird acuminata, elevatd: an/rac- 
tibus convexisy ad humeroa siib-anpUatis ; marffinibus posticis depressis, mx canaliculatis, 
ad suturam lined elevatd cinctis ; ultimo anfractu breviy antice valde coarctato, in canalem 
brevem producto ; lineia apiralibtia eanlibus, proeminentibm, sub-distanfibus : aperturd 
ovata; labro parum arcuato ; sinu latOy sub-semicirculari, anticd in marline collocate. 

Shell narrow, turreted, ribbed, concentrically lined: spire pointed, produced, 
much exceeding the last whorl in length : whorls convex on the sides, rather bluntly 
angulated at the shoulders, and crowned with a row of small, oval-shaped, vertical 
tubercles, impressed by the concentric lines ; the posterior margins are depressed, very 
slightly furrowed, almost straight, and bordered round the suture by a single slender 
raised line ; the spiral lines are slender, very prominent, and rather distant. The last 
whorl is short, and somewhat suddenly contracted towards the front, and terminates 
in a short, narrowish canal. The aperture is ovate ; the outer lip slightly arched, and 
the sinus wide, nearly semicircular, and placed in the very front of the margin. 

I possess but an imperfect specimen of this species, but the characters are so 
distinct that it appears worthy of being recorded. 

Size. — Axis, 5-1 2ths of an inch ; diameter 2-12ths of an inch. 

Locality. — Southampton. 



No. 183. Pleurotoma undata. Lami. Tab. XXIX, fig. 11, at, b. 

Pleurotoma dndata. Lamk. 1804. Ann. du Mus., yoI. iii, p. 169, No. 9. 

— — Lamk. 1822. Hist, nat., &c., vol. vii, p. 99, No. 14. 

— — Desk. 1824-37. Descr. des Coq. foss., &c., vol. ii, p. 456; t. 63, 

figs. 11—13; t. 64, figs. 21—23. 
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Nee Pl^ubotoma ijkpata. Bast. 1825. Hem. 6^1. ear let Enr. de Bordesnx, p. 64, No, 7* 
nee — — F. Hauer. 1837. FoMth. imtert. Becken t. Wien. Jahrb., p. 419, 

No. 98. 
nee — — Grat, 1838. Cat. ZooL, &e.» da Bass de la Gironde« p. 46, No. 394. 

nee — — Grat. 1840. ConchyL foss., &e., da Bass, de TAdoor (Adas 

Pleurot., t. 2, fig. 36). 

P. tesid elon^atO'/iusi/ormi, sub-turritd^ lineis spiralibua costulisque lontfitudinaliiua 
omatd: apird acuminata: anfractibm convewtusculis, postice sub-canaliculatu ; lineis 
concentricis crassiusculis, depressis, numerosis, undatia ; castulis undatia^ variis : aperturd 
angwtO'Ovaid^ antice in canali brevi exeunti; labro tenuissimo, arcuato; sinu laiitfsculo, 
marffinibus sub-parallelis, anticd in marline coUocato. 

Shell oblong, fusiform, somewhat tm*reted, ornamented with spiral lines and 
longitudinal ribs ; the spire pointed, produced, always exceeding the last whorl in 
length ; whorls eight or nine (exclusive of a smooth, conical puUus of three volutions), 
convex, short, and bluntly angular on the shoulders. The posterior margins are 
slightly channelled ; the sutural edges, in the young shells, are frequently bordered by a 
single row of small, roundish tubercles, which disappear on the fourth or fifth whorl, 
and the edges then become feebly and distantly crenulated, or they present three or 
four prominent, thread-like lines. The concentric lines are numerous, irregular, fine 
and thread-like over the margins, rather thick and depressed over the middle and 
front parts of the whorl, and slightly wavy on the last whorl ; the longitudinal ribs 
are short, oblique, curved, and very variable in different specimens, both in size and 
number, sometimes being moderately large and distant, sometimes small and crowded. 
The aperture is of an oblong-oval form, and terminates in front in a short, somewhat 
narrow, and nearly straight canal; the outer lip is very thin, much arched, and 
expanded towards the middle ; the sinus is moderately wide, deep, with nearly parallel 
margins, and placed in the very front of the margin, immediately behind the shoulder. 

The transverse lineation in the English specimens is, as is not unfrequently the 
case, of a coarser character than that found in the French shells ; and there is also a 
slight difference in the condition of the posterior margins. These variations, however, 
do not appear to be of sufficient importance to justify the separation of the English 
shells. 

Size. — Axis, 1 inch and 2-12ths (30 miUim.); diameter, nearly 5-12ths of an inch 
(10 millim.). 

Localities. — Stubbington ; French: Grignon, Fames, Mouchy, Courtagnon (fide 
Deah.), Saint-Felix, Ully-Saint-Georges (fide Graves)^ la Vall^ de TAisne (fide 
MelleviUe) . 



PROSOBRANCHIATA. 263 



JSo. 184. Plburotoma bracheia. F. E. Edwards. Tab. XXIX, figs. 9, a, b. 

P. testa parody sub-ftrnformi^ turritd, lonyiiudinaliter costatd, concentrice lineatd: 
^pird obtusiuaculd aperturam in longitudine paullo mperanti : anfractibus plantdatia, 
€id Aumeros anffulatis, poatice concavis, et unicd aerie nodtdorum munitis; ultimo 
^nfractu, valde coarctato, in canalem brevitiaoulum producto ; costis numerosis, obliquia, 
^xnffustia^ fere ad basin tendentibtis ; lineis concentrids sub-distantibus, acutiSy irregu^ 
iaribus : aperturd angustd^ ovali ; labro leviter arcuato, intus prope sinum calloso ; sinu 
iato, brevi, in maryine coUocato. 

Shell small, fusiform, turreted, longitudinally ribbed, concentrically lined: the 
spire rather thick, and moderately elevated, being a little longer than the aperture : the 
whorls flat-sided, angulated at the shoulders ; the posterior margins narrow, channelled, 
and furnished with a single row of largish round knobs, alternating with the ribs ; 
the last whorl is much contracted in front, and ends in a wide, somewhat short, and 
oblique canal. The longitudinal ribs are moderately thick, rounded on the surface, 
separated by concave spaces as wide as the ribs, oblique, tapering towards the front, 
and extending to the anterior canal ; the concentric lines are distant, prominent, and 
thread-like. The aperture is of a narrow, oval shape ; the outer lip slightly arched, 
sharp on the edge, thickened within near the apex of the sinus, and presenting two 
transverse, oblong callosities, similar to those which characterise P. callifera; the 
sinus is shallow, rounded, and wide, extending over the whole of the posterior 
margin. 

The only specimen I possess has probably not attained its full growth, but it 
presents an union of characters which distinguishes it from all its congeners. It is 
apparently very rare. 

Size. — Axis, 3*5-12ths of an inch ; diameter, r5-12ths of an inch. 
Locality. — ^Barton . 



No. 185. Pleurotoma sindonata. E. E. Edwards. Tab. XXIX, fig. 12, «, b. 

jP. testa parody gratMi^ fusiformiy undique spiraliter lineatd^ clathratd : spird sub- 
conicd, acuminata : anfractibus convemusculiSy ad humeros sub-carinatis, postice plicatis, 
marffinatis; lineis spiralibus elevatis,filiformibus, irreyularibus, supra marlines fere obsoletis; 
lined unicd humeros cingenti eminentiori, in juventd denticulatd : aperturd ovali ^ antice in 
canali indistincto exeunti ; labro leviter arcuato, ad maryinem posticam late sinuato. 

A small, slender, fusiform shell, spirally lined, and having an elevated, nearly conical 
and pointed spire, formed of six or seven volutions ; the whorls very slightly convex 
and sharply keeled round the shoulders ; the posterior margins wide, sloping gently 
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backwards, slightly channelled, a little thickened on the sutural edge, and bordered by 
a thickish raised line, the space between which and the shoulder is ornamented with a 
series of rather closely set, curved plications, formed by the successive margins of the 
sinus. The spiral lines are very &int, scarcely visible to the naked eye, over the 
margins of the whorls, but elevated, thread-like, and irregular over the middle a,nd 
front parts, where they are strongly decussated by the lines of growth, which are 
prominent and regular; the surface of the whorls is finely cancellated by these 
decussating lines^ suggesting the idea of the shell being covered with very 
fine linen ; whence the name. The posterior line, girding the shoulders, is more 
elevated than the rest, giving the whorls the appearance of being sharply carinated ; 
on the early whorls this posterior line is broken into oblong denticulations, which 
disappear as the shell approaches maturity. The aperture is of an oval form, and 
terminates in front in a short, wide canal; the outer lip is slightly arched, and 
presents a moderately deep sinus, extending across the margin, and somewhat 
triangular in form. 

This very pretty shell appears to be quite distinct ; it is rare. 

Size. — ^Axis, 5-12ths of an inch nearly ; diameter, not quite 2-12tlis of an inch. 

Locality. — Stubbington. 



No. 186. Plsurotoma granulata. Lamk. Tab. XXVIII, fig. 4, a — c. 

Pleubotoma gbanulata. Lamk. 1804. Ann. da Mns., vol. iii, p. 266, No. 21 ; vol. Tii, 

t. 13, fig. 4, a, 6. 

— — Lamk. 1822. Hist, nat., &c., voL vii, p. 101, No^ 26. 

— — Desk. 1824-37. Descr. des Coq. foss., &c., vol. ii, p. 476; t. 67, 

figs. 1—3. 
Non Plectbotoma ghakvuitum. Phil. 1851. Tert. foss. Magdeb. (Palseontograpb., vol. i, 

p. 67, No. 127; t. 9, fig. 13). 

Far. FORMOSA (CAarlesw.). P. testa elonffato-fusi/ormi, sub-turritd, lonyitudinaliter 
ffranulatO'COsiellatd, concentrice lineatd: yjird jprodtictd^ dimidium totius testa in longfitudine 
paullulo superanti : anfractibus conveanusculis, sub-anytdatisy poatice sub-canalictdatis, ad 
suiuram ffrantdatis; coateUis numerosiSf undosis, fere ad basin tendentibus; lineis conaen- 
tricia crebris^ dtuxbua vel tribus lineis posticisproeminentioribus: aperturd obUmgo^avaliy 
in canali brevi, latiusculo eweunti ; labro aliforme; sinu lato, sub-semicirculariy in margine 
coUocato. 

Shell elongated, fusiform, ornamented with numerous longitudinal, nsurrow ribs, 
which are crossed by concentric, raised lines, and thickened into small, round knobs at 
the points of intersection, imparting a granulated character to the surface : the spire, 
formed of seven or eight volutions, is rather obtuse, and moderately elevated, somewhat 
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exceeding the aperture in length. The whorls are slightly convex; the posterior 
margins somewhat depressed and concave, giving a turriculate aspect to the spire ; a 
single row of roundish or slightly oblique, oblong granulations runs round the sutural 
margin, the space between which and the shoulder is nearly equally divided by a 
raised line granulated by the prolongation of the costellse over the margins; the 
costellse, which are more or less curved in different individuals, extend a little beyond 
the middle of the whorls, and gradually attenuate as they recede from the shoulders ; 
the concentric lines are prominent, numerous, and irregular ; the two lines on the 
shoulder and on the margin being more elevated than the rest. The aperture is of an 
oblong, oval shape, and terminates in front in a short, moderately wide canal ; the 
outer lip is thin, sharp on the edge, and wing-shaped; and the sinus, which is wide 
and nearly semicircular, occupies the whole breadth of the margin. 

This Pleurotoma is one of the shells figured imder the superintendence of Mr. 
Charlesworth, for the British Natural History Society, and the elegant ornamentation 
which characterises it, well merits the epithet selected for a specific name. The shell, 
however, in its general form and the character of the ornamentation, so closely 
resembles P. granulata (Lamk.), that it is diflSicult, if not impossible, satisfactorily to 
separate the two. It will be found, on comparison, that the Enghsh shell is broader, 
the spire not so pointed, and proportionately shorter, and the aperture, consequently, 
relatively longer than in the French shell. These distinctions may fairly be attributed 
to external conditions, and I therefore regard the English shell not as a separate 
species, but merely as a strongly marked local variety of P. granulata. 

Size. — Axis, 5-l2ths of an inch nearly (10 millim.); diameter, 2-12ths of an inch 
(4 millim.) 

Localities. — Barton, Alum Bay (Stratum No. 29, Prestwich) ; Highcliff, where it 
occurs in such profusion that it may be regarded as one of the characteristic shells of 
that deposit ; and Bracklesham Bay. French: Grignon, Parnes, Mouchy, Courtagnon 
(fide Dea/i.), Monneville, Varinfroy (fide Graves). 



No. 187. Pleurotoma Headonensis. F. E. Edioards. Tab. XXVIII, fig. 17, « — c, 

Pleukotoma IIeadonensis. (Edw.MSS.) Morris. 1856. Forbes's Tert. Fluv. Mar. Format, 

&c. ; Mem. Geol. Sunr., p. 155, t. 5, fig. 4. 

P. testa gracilis fusiformi^ longitudinaliter semi-costellatd, spiraliter sulcata: spird 
elevatdf longitudine dimidium totius testa paulo superanti: anfractibus conveanusculis, 
jjostice unico suico prof undo exaratis^ ad suturam marginatis ; costellis numerosis, per- 
6remduSy angustis, obliquis ; sulcis spiralidus regularibus^ sub-distantibus : aperturd elongato- 
ovali, in canali latiusculo, breviy exeunti ; labro leviter arcuato ; sinu sub-triangulari, lato, 
fninime prof undo. 

84 
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I^eli sieDder, fusiform, longitudinally ribbed, and concentrically furrowed ; spire 
pointed, elevated, forming rather more than half of the whole shell ; whorls, six or 
seven, flatly convex ; slightly thickened at the posterior edge, and bordered by a 
spiral, sharp, elevated, ridge-like line, which runs round the sutural margin, the 
space between which and the shoulder presents a deep, round furrow, obliqudy 
plicated l)y the successive margins of the sinus. The longitudinal ribs are numerous, 
oblique, rounded, and very short, barely eJLtepAng to the middle of the whorl, 
and frequently altogether lost on the last whorl; the spiral furrows are r^ular, 
moderately distant, and rather deep. The aperture is of a lengthened, ovate form, 
and terminates in front in a short, but distinct, and moderately wide, canal ; the sinus 
is somewhat threencomered in shape, wide, but not very deep, and placed in the 
margin. 

Size. — Axis, 3-lOths of an inch; diameter, l-8th of an inch. 

Localities. — ileadon Hill^ Colwell Bay^ Hordwell (Upper Marine formation), 
Lyndhurst; and Whitecliff Bay (fide Forbes). 



No. 188. Pleurotoma viciKa. F. K Edtcards. Tab. XXIX, fig. 10, a, b. 

P. testa parvd, politd, gracili, fustformiy omnino concentrice crebri-sulcatd : spird 
sub'Conicd: anfractibus planvlato-convexis, in juventd costellatis et sub-an^ulatis ; mar- 
ginibus posticis declivis, vix cavatis, plicatis^ unicd lined elevatd prope suturam cinctis : 
aperturd angustd^ ovali^ aniice in canali brevi, lato exeunti ; labro acutOj arcuato ; sinu 
lato, sub'triffono, anticd in marine collocato. 

Shell small, polished, slender, fusiform, ornamented with numerous, close-set, 
shallow furrows : the spire elevated, forming rather more than half of the shell ; 
the whorls, six or seven, very slightly convex ; the posterior margins, which slope 
gently backwards, are nearly straight, giving a sub-conical shape to the spire, and are 
girt round the suture by a single elevated, ridge-like line, in front of which appears a 
series of numerous curved plications formed by the successive margins of the sinus. 
The early whorls are obliquely ribbed and slightly angulated at the shoulders, but 
both these characters disappear as the shell approaches maturity. The aperture 
is of a narrow, oval shape, and terminates in front in a^short, wide canal ; the outer 
lip is sharp on the edge, arched, projecting most towards the anterior extremity ; and 
the sinus, which is wide, moderately deep, and sub-trigonal in form, is placed in the 
very-front of the margin. 

This shell very closely resembles P. HeadonensiSy of which it may perhapfs ptoVe 
to be merely a variety. It is distinguished by the more slender form, the shorter 
spire, the more closely furrowed and less convex whorls, the absence of this cttttfelhe. 
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« 

except in the young state, and the nearly straight margins of the whorls instead 
of the deeply furrowed margins which characterise that species. 

Size. — Axis, 4-12th8 of an inch; diameter, l-8th of an inch. 

Locality. — Alum Bay (No. 29, Prestwich) ; rare. 



No. 189. Pleurotoma turpis. F. B. Edwards. Tab. XXVIII, fig, 2, a — c. 

P. testa elongatdy fusiformi, spiraliter sulcata, in juventd costellatd : spird productd, 
bitrientes totius testa in longitudine fere aquanti : an/ractidus convemusculis ; ad humeros 
angtdatis; postice declivis, late cavatis, ad suturam crentdatis ; ultimo anfractu antice 
sensim attenuafo, in canali perbrevi terminato ; sulcis spiralibus crebris, undulatis, 
obscuris : aperturd oblongo-ovali ; labro arcnato, acuto ; sinu sub4riangulari, lato, medio- 
criter profundo, in margine collocato. 

Shell long, fusiform, spirally sulcated, and, in the young state, longitudinally 
ribbed ; the spire much produced, forming nearly two third parts of the whole shell ; 
whorls, seven or eight, slightly convex, angulated at the shoulders ; the posterior 
margins slope gently backwards, are plicated round the sutural edge, and are deeply 
channeled, imparting somewhat of a turreted character to the spire ; the body- whorl 
tapers towards the front with so gradual a contraction as to be almost conical. In the 
young shell the whorls present rather numerous, nearly straight ribs, which are lost 
about the fourth or fifth whorl. The spiral furrows are shallow, close-set, slightly 
undulating, obscure, and frequently decussated by the lines of growth. The aperture 
is a lengthened, ovate form, and terminates in front in a short, wide, indistinct canal ; 
the outer lip is arched, thin, sharp-edged, and smooth within ; and the sinus is three- 
cornered in shape, not very deep, and wide, extending across the whole width of the 
margin. 

This Pleurotoma presents a general resemblance to P. pyrgota; the latter species, 
however, may be easily distinguished by the finely crenutated and more sharply 
angulated shoulders of the whorls and the prominent, ridge-like line which borders 
the suture. 

Size. — Axis, rather more than 1 inch; diameter, l-3d of an inch. 

Localities. — Clarendon, Southampton. 



\ 



No. 190. Pleurotoma subula. F. E. Edwards. Tab. XXIX, fig. 13, «, b. 

P. testa subulatd, spiraliter obsolete lineatd, fere lavi: spird elatd, sub-conicd: 
anfractibus antice planiusculis, postice cavatis, ad suturam sub-incrassatis^ marginatis ; 
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Itneis spiralibus parum eminentibusj undulatis, supra margineB posticas exUimmis^ crebris^ 
cateris distantioribus : aperturd oblonffo-ovalt {?)y in canadi brevi exeunii; labro wb-recto; 
sinu lata, mediocriier pro/undo, sub-triffono, media in marline coUocato. 

Shell subulate, concentrically obscurely lined, almost smooth; spire nearly 
conical, elevated, equalling the aperture in length ; whorls six (exclusive of a rather 
large, smooth puUus), depressedly convex, with gently sloping margins, widely chan- 
nelled, slightly thickened round the suture, and girt by a narrow, raised band, 
rounded on the upper surface, and traversed by a single, faint, elevated line ; the last 
whorl is much contracted in front, and terminates in a wide, short, but distinct, canal. 
The spiral lines are very faint, nearly obsolete, scarcely detracting from the otherwise 
smooth surface of the shell ; over the margins they are close-set, but become more 
distant over the middle and front parts of the whorls. The aperture is concealed 
by the matrix, but, apparently, it is of a lengthened oval shape ; the outer lip, as 
displayed by the lines of growth, is but slightly arched, nearly straight ; and the sinus, 
which extends almost across the margin, is wide, moderately deep, and somewhat 
triangular in form. 

The specimen figured is the only one I possess of this Fleurotoma ; the nearly 
smooth surface, and tapering, conical spire, associated with the short, anterior canal 
and marginal sinus, distinguish it, however, from all its congeners. 

Size. — ^Axis, 8-12ths of an inch nearly ; diameter, not quite 3-12th8 of an inch. 

Locality. — Basingstoke. 



No. 191. Plburotoma lissa. F. K Edwards. Tab. XXVIII, fig. 5, a, b. 

P. teaid brevi, lata, fusiforrni, costeUatd, concentrice obsolete stdcatd, politd : spird 
aub'Conicd, dimidium totim testa viw aquanti: anfractibus planulaio-conveans, posiice 
canaliculatis, lavibus, marginatis; ultimo anfractu antice coarctato, in canalem brevis- 
simum producio ; sulds transversis rotundatis, distantibus, sulcis anterioribus perspicuis, 
ceteris obsoletis: aperturd obovatd ; labro arcuato, acuto ; sinu lato,fere semidrculari, in 
margine collocato. 

Shell short, wide, fusiform, with a smooth, shining surface, longitudinally ribbed, 
concentrically furrowed ; spire rather short, barely equalling the aperture in length ; 
whorls, six exclusive of the pullus, flatly convex on the sides ; the posterior margins 
smooth, deeply furrowed, and bordered round the sutural edge by a thick, raised band 
rounded on the upper surface ; the last whorl is slightly contracted in the front, and 
produced into a short, very wide, canal ; the longitudinal ribs are vertical, short, thick, 
rounded, smooth on the upper surface, and separated by spaces equalling the ribs 
in breadth ; the ribs themselves are lost on the last whorl of the mature shell ; the 
concentric furrows are rather wide ; they are rounded and perspicuous over the canal 
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and front part of the whorl, but become obsolete over the middle and upper parts, 
so as not to detract from the otherwise smooth and shining surface. The aperture is 
of a narrowish, oval form ; the outer lip arched, projecting slightly towards the front, 
thin, sharp-edged, and smooth within ; and the sinus wide, nearly semicircular, and 
extending across the whole width of the margin. 

The characters of this Pleurotoma are suflSciently well marked to merit distinction. 
Although presenting a close resemblance to Pleurotoma tereticoata in the general 
appearance, yet the smooth and shining surface of the shell, the more obtuse spire, the 
greater width of the whorls, the thicker and more distant ribs, the more conical 
form of the body-whorl, and the different condition of the sinus, separate the two 
species. 

Size. — Axis, 5-12ths of an inch; diameter, 2-12ths of an inch. 

Locality . — Potter's Bar, 



No. 192. Pleurotoma Fisheri. F. K Edwards. Tal). XXXi;^ fig. \A^ a.b. , 

P. te%td elongatd, turriculutd, longitudinaliter costatd, concen trice ^ lineatd : spird 
productdy acuminatd: anfractihm brevibus; convewis, ad /lumeros angulatis; marffinibus 
postids latiSy depressia^ pauMo cavatis^ ad suturafn iubercuhtia ; cateritm -lavibus ; ultimo 
anfractu aub-conico ; cosfelHs latimculis, rotundatia ; lineis concentricis antiee distantibus ; 
supra partes medianas anfracluum numerosioribus^ irregularibus ; supra margines posticas 
oisoletis ; aperturd ovali, in canali brevi, lato exeunti ; sinu lato^ sub-trigono, anticd in 
margine collocato. i . : - 

Shell long, narrow, turreted, longitudinally ribbed, and spirally lined ; the spire 
pointed and much produced, forming nearly two thirds of the whole length of the 
shell. The whorls, seven or eight without the puUus, are. short, angular at the 
shoulders, and nearly conical in front ; the posterior margins wide, depressed, a little 
concave, and smooth, except on the sutural edge, where they present a single row 
of rather large and distant rhomboidal knobs, divided by a transverse furrow across 
the middle. The longitudinal ribs are short, broad, nearly vertical, rounded on 
the upper surface, and separated by concave spaces as wide as the ribs, which, 
in the last whorl, become reduced to oblong tubercles. The transverse lines are 
sharp and elevated, distant, and separated by smooth, flat spaces over the front of the 
whorls, but they become more numerous and irregular as they ascend the whorl from 
the middle towards the shoulder, and are altogether lost on the posterior margins. 
The mouth is of an oval form, and terminates in front in a wide and short, but 
distinct canal ; the outer lip is thin, sharp-edged, and slightly arched, and the sinus, 
which is placed in front of the margin, is wide and somewhat triangular in shape. 

This Pleurotoma approaches most nearly to P. gomphoidea^ but the more turreted 
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spire, the short, nearly conical whorls, the broad, upright ribs, the distant, transverse 
lineation, and the short, anterior canal, render it easily distinguishable. T dedicate 
the species to the Bev. Osmond Fisher, the rector of Elmstead, near Colchester, 
a zealous and indefatigable fellow-labourer in this branch of Eocene Palaeontology, 
to whose researches I am indebted for the discovery of the locality from which 
the species has been obtained. 

Size. — Axis, not quite 5-12ths of an inch ; diameter^ 2-12th8 of an inch nearly. 

Locality. — Brook (New Forest). 



No. 193. Pi^EUROTOMA Tallavignesh. RouaulL Tab. XXXIII, fig. 9, at, b. 

Pleubotoma Tallayignesii. Rouault^ 1848. Descr. des Fobs, du Terr. Eocene des £iit. 

de Pau ; (Mem. Soc. 6^o1. de France, toI. iii, 2d eer., 
p. 482, t. 16, figs. 18, 19.) 

P.. testa elongatO'fusiformi^ turritd, transversim irreyulariter lincatd, lonffitudinaliler 
costellatd : avfractibtis convexiusculis, anfftdatis ; postice eoncaviSy ad suturam marginatia ; 
costellis nmnerosis, angustis, obliquis, bifurcatia ; aperturd elongato-angustd, in canalem 
rectum longimculum productd ; labro arcuato ; sinu lato, sub-trigono, in margine collocato. 

Shell elongated, fusiform, turreted, longitudinally ribhed, and concentrically lined ; 
the spire moderately elevated, not equalling the last whorl in length : the whorls 
rather deep and slightly convex, almost flat-sided, and sharply angulated at the 
shoulders; the posterior margins wide, slanting, concave, and thickened along the 
sutural edge, where they present either three or four prominent, raised lines, or 
a narrow, ribbon-like band, sometimes bisected by a concentric furrow : the whole 
surface between the suture and the shoulders is ornamented by a series of curved 
plications, caused by the successive edges of the advancing sinus. The longitudinal 
ribs are numerous, narrow, oblique, much curved, and short, not extending beyond 
the middle of the whorls ; they are not very prominent, and most frequently bifurcate 
shortly after their origin on the shoulders ; the last whorl is much produced in front, 
where it forms a longish and moderately wide canal. The aperture is of a lengthened 
oval form ; the outer lip is much arched, and presents in the posterior margin a 
widely sub-trigonal sinus. 

The present species affords another instance of the identity of forms hitherto 
found only in the Lower Eocene deposits in England with forms characteristic of 
the Nummulitic Beds of France ; but the English specimens agree so well with the 
figures and description given by Rouault, and more especially with his Var, a, that 
the identity can scarcely be questioned. 

I have already pointed out the differences between the present species and 
P. pyrgota, the only English Pleurotoma which resembles it. 
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Size. — If the shell were perfect the axis would be about 1 inch and 4-12ths 
(34 millim.); diameter, 5-12ths of an inch (11 millim. nearly). 

Localities. — Southend^ Nuneham. French: Bos d'Arros (fide BouaulL 



Additional Species^. — Subdivision a. Canal elongated. 
No. 194. Pleurotoma Lehonii. Bouault. Tab. XXXI, fig. 13, «, d. 

Pleubotoma Lehonii. Rouault. 1848. Foss. da Terr. Eocene desEnv.dePaa; (Mdm. Soc. 

Qeol. de France, Yol. iii, 2d ser., p. 485, t. 16, fig. 26.) 

P. testa elon^atO'/usi/ormi, transversim lineatd, lonptudinaliter costdlatd: anfractibus 
conveanusculis ; maryinibus posticis declivis, ad suturam leviter crentdatis ; ultimo anfractu 
spiram in lonyitudine superanti; costellis obliquis, anffustis ; lineis transversis tenuibus, 
crebris, sub-reffularibus : aperturd ovato-angustd^ in canalem longum^ angustum, sttb-rectum, 
productd; sinu lato^ sub-trigono, in margine collocate. 

Shell long, narrow, fusiform, longitudinally ribbed, and ornamented with conctotric, 
raised lines ; the spire is moderately produced, not equalling the last whorl in length. 
The whorls are slightly convex, with rather wide, slanting mar^ns, slightly thickened, 
and very finely crenulated by the lines of growth along the sutural edge. The 
longitudinal ribs are rather prominent, narrow, not very distant, oblique, and curved, 
corresponding with the lines of growth, short in front, barely passing beyond the 
middle of the whorls, but reaching backwards to the very suture ; the concentric 
lines extend over the ribs, and are fine, close-set, regular, and nearly equal. The 
aperture is of a narrow, ovate form, and terminates in front in a long, narrow, and 
nearly straight canal ; the sinus is wide, sub-trigonal, and placed in the margin. 

The English shells agree so well with the description and figures given by Rouault, 
that there does not appear to be any reasonable doubt of their identity with the 
species described by that author. 

Size, — Axis, 7-12ths of an inch, nearly (14 millim.); diameter, 2-12ths of an inch 
(4'5 millim.) 

Localities. — Highgate Archway. French; Bos d*Arros (fide Bouault). 



No. 195. Pii^TTRdTOMA MACRURA. JP. E. Edwards. Tab. XXXIII, fig. 8. 

P. testa elongato-fusiformi, sub-turritdj longitudinaliter costellatd, omnino concentrice 
lineatd: spird breviuscidd, in longitndine trientem totius testa vix superanti: anfractibus 

^ The following three apedee, Nos. 194, 195, and 196, have been obtained since the publication 
of the first aabditision of the section distinguished by the sinus being placed in the margin ; they are now 
added in order that the present monograph may contain descriptions of all the known English Pleurotomae. 
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conveanmculis, postice concavisy oblique plicatis ; ultimo anfradu antice in canalem rectum, 
pralonffum producto ; costellis numerom^ rotundatisy brevibus ; lineia transversis confertiSy 
supra partes anticas et medianas anfractuum incequalibus, supra marlines posticas tenuibusj 
rcffularibus: aperturd obovatd: labro leviter arcuato in marline late sinuato. 

Shell long, fusiform, somewhat turreted, ribbed, and ornamented with concentric, 
raised lines, which cover the whole surface. The spire Js pointed and short, scarcely 
exceeding one third of the whole length of the.$hell. The .whorls are slightly convex, 
and bear on the shoulders a single row of rather closely set, short, oblique ribs, 
rounded on the upper surface, and separated by concave spaces as wide as the ribs ; 
the posterior margins are broadly furrowed, and present a series of fine, curved 
plications, caused by the successive margins of the .sinus ; the last whorl is much 
contracted in front, and produced into a. very long, straight canal. The transverse 
lines over the front and middle parts of the whorls are close-set, prominent, 
unequal, thickish, thread-like lines alternating with slender ones; over the posterior 
margins the concentric lines are very fine, numerous, equal, and granulated by the 
marginal plications. The aperture i3 of an oblong-oval form ; the outer lip but 
slightly arched ; and the sinus, which is placed towards the frqnt of the margin, 
is wide, sub-trigonal, an(f not very deep^ 

This species appearrs to be very raf e ; and although my specimens are rather 
crushed, the long, narrow beak is too remarkable to be passed without notice. 

Size.— AxiSy 1 inch and 1 - 1 2tb nearly ; diameter, 4-l2ths of an inch. 

Locality. — Finchley. 



No. 196. Pleurotoma coci^Lis. 2^. U. Edwards. Tab. XXXIII, fig. 6. 

P. testa elonffOtO'Jusi/brmi, turritd: spird acuminata: an/ractibtis convexis^ brevibus^ 
ad humeros obtuse angulatis ; postice late excavatis, maryinatis^ transversim subtilissime 
lineatts, caterum lavibus ; ultimo anfractu repente coarctato, in canalem hngum producto : 
aperturd obovatd; labro alaformi; sinu profunda, sub4rigono, medid in margine coUocato. 

A long, fusiform, turreted shell, with a much-produced, pointed spire, formed of 
nine or ten whorls : the whorls are convex, and obtusely angulated at the shoulders ; 
the posterior margins remarkably wide, depressed, broadly furrowed, and orna- 
mented with numerous, close-set, very fine, concentric, raised lines, nearly regular and 
equal, except those neaf the sutural edge, where five or six concentric lines, thicker 
and more prominent than the others, form a border round the suture ; the middle 
and front parts of the whorls are smooth ; the last whorl much contracted and 
produced in front into a long, straight canal. The aperture is of an oblong-oval 
form ; the outer lip wing-shaped, projecting towards the front ; and the sinus, which 
is placed in the middle of the margin, is deep and triangular. 
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This Pleurotoma, which is remarkable for the smooth surface and the short, 
cup-like form of the whorls, appears to be quite distinct; it presents a close 
resemblance to P. regularu (Van Bened.) ; but it is narrower, with a more pointed 
spire ; and the whorls are shorter, wider, and with more depressed tnargins. 

Size. — ^The extremity of the anterior canal is broken off; the axis of the perfect 
shell would be nearly 3 inches and l-4th; diameter, 9-12ths of an inch. 

Locality. — Shinfield. 



Section I {Sltells ftmform) continued. 

B. — Sinus on the shoulder of the whorl. 

a. Canal elongated. 

No. 197. Pleurotoma aspbra. F. E. Edwards. Tab. XXIX, fig. 14, a, b. 

P. testa elongatdy fusiformi^ sub-turritd^ lineis elevatis longitudinalibus spiralibusque 
sese decussantibus undique asperatd: spird elevatd: anfractibus antice planulatis, ad 
humeros obtuse carinatis, postice cavatis, marginatis ; ultimo anfractu in canalem longum 
contortum^ recurvum^ producto ; carina taniola/ormi, denticulatd: lineis longitudinalibus 
acutis undatis; lineis spiralibus pra-eminentibus, denticvlalis : aperturd oblongo-ovatd ; 
labro leviter arcuatPy acuto, intus plicato ; sinu oblongo, prof undo, ad humerum collocato. 

Shell oblong, fusiform, with a turreted, pointed spire, rather elevated, nearly 
equalling the aperture in length; the whole surface ornamented with numerous 
sharp, undulating, longitudinal, raised lines, decussated by concentric, raised lines, 
more prominent than the longitudinal lines, and denticulated at the points of 
decussation, imparting a rough character to the shell. The whorls are flat-sided, 
girt round the shoulders by a narrow, slightly raised, ribbon-like band, which gives to 
them the appearance of being obtusely keeled ; and the posterior margins are concave, 
slightly thickened at the edge, and bordered by a sharp, elevated line, which runs 
round the suture ; the band on the shoulders presents a series of narrow, vertical 
tubercles, corresponding with the longitudinal lines. The aperture is of an oblong- 
ovate form, and terminates in front in a long, narrowish, slightly curved canal, 
bent backwards at the anterior extremity ; the outer lip is a little arched, thin, and 
sharp on the edge, thickened and strongly plicated within ; and the sinus, which 
is placed on the shoulder, is oblong and very deep, with nearly parallel margins. 

Occasionally specimens occur in which the posterior margins of the whorls, 
between the sutural ridge and the shoulders, are smooth ; others, in which the margins 

36 
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are covered by numeroiis very fine, closely set lines, either perfectly simple or feebly 
decussated by the longitudinal lines ; and again, others in which the longitudinal 
lines are almost obsolete. 

Size. — Axis, 1 inch ; diameter, 4-12ths of an inch. 

Localities. — Barton, Highcliff. 

No. 198. Pleurotoma comfera. F. E. Edwards. Tab. XXXI, fig. 3, a^ b. 

P. testa angustd^ elongato-fusiformi^ sub-turritd, undique spiraliter lineatd: spird 
elevatd, acuminata: an/ractibus ad kumeros sub-anyulatis, in jirventd tuberculatis, deinde 
angustd tieniold cinctis ; postice leviter cavatis, marffinatis ; antice plantdatiSy sub-conicis; 
ultimo an/ractu in canalem latum ^ mediocriter longum^ rejlexum producto ; lineis spiralibus 
elevatis, jUi/ormibus, con/ertis, sape irregularibus : aperturd subquadratd ; labro ad 
humerum sinuato; sinu latiusculo, prof undo, sub-trigono ; columella contortd^ atUice 
cristatd. 

Shell narrow, elongated, fosiform, sub-turreted, and ornamented with concentric 
raised lines; the spire pointed, elevated, rather exceeding the aperture in Itiigth; 
the whorls, seven or eight, exclusive of a small, smooth, sharply conical puUus of 
three volutions, are slightly channelled along the posterior margins, bluntly anjgulated 
at the shoulders, flatly convex at the sides, and tapering gradually towards the base ; 
in the young state they present at the angle a row of small, vertical tubercles, but this 
ornament is lost on the third or fourth whorl, and is thence replaced by a narrow, 
smooth, ribbon-like band; the posterior margins are thickened round the sutural 
edge, which is crenulated and bordered by two spiral lines more prominent than the 
other marginal lines. The last whorl is produced in front into a long, wide canal, 
curved by the columella, and having the anterior extremity slightly bent backwards ; 
the flattened sides and tapering form of the whorls impart to the spire the appearance 
of a succession of inverted cones, gradually diminishing in size, each being half con* 
cealed by the succeeding one. The elevated spiral lines are numerous and thread- 
like ; sometimes they are regular and equal in size, but more frequently a very fine line 
intervenes between two thicker lines ; and they are generally roughened by the prominent 
lines of growth. The aperture is sub-quadrate ; the outer lip but little arched, thin, 
sharp-edged, and smooth within ; the sinus is placed on the shoulder and is deep, 
rather narrow, and triangular in form ; the columella is slightly twisted, and at the 
anterior extremity presents a small crest caused by the reflexion of the canal. 

The present species appears to be well-marked ; I do not know of any other 
Pleurotoma resembling it in the peculiar form of the spire, or in the elegant con-" 
centric lineation which adorns it. It is rare. 

Size. — Axis, 10-I2th8 of an inch; diameter, 3-l2ths of an inch. 

Localities.— Bracklesham Bay, Bramshaw. 



PROSOBRANCHIATA. 273 



Nq. 199. Pleubotoma Volgebi. FAil. Tab. XXX, fig. 13, a, 6, 

Pleueotoma Voloeri. Pkillipi. 1846. (Tcrt Fo§8. Magdeb.) PaleoDtogr., toL i, p. 69 i 

t. 10 IT, fig. 2. 
. — — MarrU. 1854. Cat. Brit. Fosi., p. 271. 

jP. testa yracUi^fitsi/or mi ^ turritd^ tuber ctdaid: spird acuminatd: anfradibus conveans, 
ad humcros carinam acutam, eerie tuberculorum denti/ormium imiructam^ yerentibua; 
marffinibus posticia latis, concavis, laoiasimia ; ultimo anfractu pluribus lineia apiralibus 
JUiformibua, irregularibus, cincfo, antice repente coarctato^ in canalem Ionium produdo: 
(^erturd ovali ; labro leviter arcuato ; einu latissimo, sub'pro/undo, triangularis ad carinam 
eoUocato. 

Shell slender, fusiform, turreted, tuberculated : spire pointed^ elevated, nearly 
as long as the aperture : whorls, six or seven, exclusive of the puUus, convex, sharply 
carinated at the shoulders ; keel prominent, armed with a single row of rather closely 
set, small, tooth-like tubercles; the posterior margins wide, concave, and very 
smooth ; the last whorl, which is ornamented over the middle with several thread- 
like» moderately distant, and nearly equal, raised, concentric lines, is contracted 
suddenly towards the front, and produced into a long, straight, and rather wide canal. 
The aperture is oval, the outer lip slightly arched, and the sinus, which is placed 
on the keel, is very wide, moderately deep, and triangular in form. 

In the English specimens, the spire is rather more slender than that of the 
specimen figured and described by Philippi, and the spiral lines on the last whorl are 
nearly equal ; in all other respects the two shells agree perfectly. 

&ize. — Axis, 7-12ths of an inch nearly (14 millim.); diameter, rather more than 
2-1 2ths of an inch (5 millim.) 

Localities. — Potter's Bar, where this pretty species appears to be very rare. 
Philippics specimen is from the neighbourhood of Magdeburg; but the precise locality 
is not known. 



No. 200. Pleubotoma Waterkeynii. NysL Tab. XXX, fig. 8. 

Pleubotoma steiatula. De Kon. (non Buj,) 1837. Coq. foss. de Baesele, &c., p. 27, 

No. 28, t. i, fig. 6. 

— Waterkeynii. Nyat. 1843. Bull. SocG^oLdeFrance^YoLxir, p.454. No. 29. 
i: — ' — Nyat. 1843« Coq., &c.,fo88. de Belgiquc, p. 518> t. 41j fig. 4. 

— striatula. Bronn, 1848. Index Palseont, p. 1010. 

— Waterkeynii. D'Orb. 1852. Prod, de Paleontol, 26* Etage, No. 195, k. 

F. testd elonffatdy sub-turritd, undique concentrice lineatd: spird elevatd, acutd : 



[ 
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anfracKbus voMvesnusculis^ in medio obtuse carinatis ; poslice sub-concavis ; lineis coneen- 
tricis exilisaimis, canfertis, repularibus, lineis incrementi perspicuis decussatis: apertmrd 
ovato-oblongdy antice in oalUdi longo exeunti ; labro alafortne^ ad caiinam sinuato ; sinm 
angusto^profundo^ tfigon0. 

Shell oblong, sob-tnrreted, baring the whole surface ornamented with concentric 
raised lines ; the whorls, seren or eight exclusive of the puUus, are slightly convex, 
and bear on the shoulders an elevated widish-keel, rounded on the upper surface ; the 
posterior margins are wide and slightly concave ; and the last whorl, which is rather 
suddenly contracted in front, terminates in a moderately long, rather wide, and nearly 
straight canaL The concentric lines are slender, resembling very fine threads ; regular, 
closely set, and decussated by the prominent lines of growth over the middle and front 
parts of the whorls ; they are more distant and cancellated by the successive reflected 
margins of the sinus over the posterior margins. The aperture is of an oblong-oval 
form ; the outer lip much arched, nearly semicircular, but projecting a little towards 
the front, thin and sharp at the edge, and smooth within ; the sinus is placed on the 
shoulder, and is rather narrow, deep, and somewhat triangular in shape. 

The ornamentation of the English shells varies from that of the Belgian specimens ; 
in the former, the concentric lines are remarkably slender, crowded over the middle 
and front parts of the whorls, and more distant on the margins ; in the foreign shells, 
on the other hand, they are thick and strong, and are distant over the middle of the 
whorls and crowded over the margins. The lines of growth in the English shells 
appear to be more prominent than in the Belgian specimens, and the concentric lines 
are therefore strongly decussated in the former, while in the latter they are described 
by M. de Koninck as sub-clathratis. In our specimens also, the successive lips of 
the sinus are very prominent, and the concentric lines over the margins are strongly 
decussated. In determining the identity of this shell, the distance in time must be 
taken into consideration, the Belgian shells belonging to the newer Eocene, and the 
English to the older Eocene ; and notwithstanding the differences indicated, I believe 
that both are correctly referable to the same species. 

The specific name, striatula, imposed by M. de Koninck had been previously applied 
by Dujardin to a Miocene Pleurotoma from Mantelin, and the name Waterkeynii 
substituted for it by M. Nyst, must therefore be adopted. 

M. de Koninck describes the species as very rare in Belgium ; it appears to be 
equally so in England. 

Size. — Axis, ll-12ths of an inch nearly (23 millim.); diameter^ 4-12ths of an 
inch nearly (8 millim.) 

Localities. — Potter's Bar. Belgian : Basele, Anvers (fide Be Kon.)^ Kleyn-Spauwen 
(fide Nyst). 
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No. 201. Plburotoma mixta. F. E. Edwards. Tab. XXX, fig. 5, a, h. 

P. testa elonffato-fusiformi, turitd, costellatdy concentrice stdcatd simul atque omnino 
exilissime lineatd et cancellatd: spird elevatd, obtusd: anfractxbuR depresso-convexis, 
obtuse anffulatis, prioribus costatis, cateris ad Aumeros fasciold spirali cinctis ; postice 
concaviSy ad suturam marpnatis ; ultimo anfractu coarctato^ in canalem longum^ obliquum^ 
jyrodticto ; sulcis concentricis latis, minime pro/undis ; lineis concentricis elevatiSy irregu- 
laribus, lineis incrementi fortiter decussatis : aperturd oblongo-ovali ; labro arcuato, sub- 
alaformi, ad humerum sinuato ; sinu latiusculo, pro/undo, sub-trigono. 

Shell lengthened, fusiform, turreted, ribbed, spirally furrowed, covered with 
fine, concentric, undulating, raised lines, and cancellated ; the spire is rather 
thick and elevated, exceeding the aperture in length. The whorls are bluntly 
angulated at the shoulders, flatly convex at the sides, almost conical in front ; 
the posterior margins concave, and slightly thickened and crenulated on the 
sutural edges, where they present two rather distant concentric lines, more 
elevated than the rest. The early whorls are obliquely costellated, but the 
costellae become feeble and obscure on the penultimate whorl, and are altogether 
lost on the last whorl, their place being supplied by a smooth, narrow, ribbon-like 
band, which girds the whorls round the shoulders, and is defined by two prominent 
lines and traversed along the middle by a third. The last whorl contracts gradually 
towards the front, and terminates in a long, moderately wide, oblique canal, slightly 
bent backwards at the extremity. The concentric furrows are wide, rather shallow 
and rounded, and the concentric lines are numerous, irregular, thread-like, and 
strongly decussated by the very prominent lines of growth. The aperture is of a 
lengthened, oval shape ; the outer lip much arched, wing-shaped, projecting towards 
the middle, and apparently smooth within ; and the sinus, which is placed on the 
shoulder, is moderately wide, very deep, and nearly triangular in form. 

In the shape of the whorls, this Pleurotoma somewhat resembles P. coni/era ; it is, 
however, a longer shell, and the mixed character of the ornamentation, different from 
that of any other English Pleurotoma, entitles it to specific distinction. It is 
apparently very rare. 

Size. — Axis, 1 inch and a half; diameter, 5-12ths of an inch. 

Locality. — Barton. 
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No. 202. Plburotoma divisa. F. E. Edwards. Tab. XXXI, fig. 17, a, b. 

P. testa fusiformi, lonyitudinaliter costellatd, spiraliter obscure Uneatd : spird oitusdy 
conicd : an/ractibus eonvems, postiee sulco coneentrico exilissime lineato exaratis ; costeliis 
crassis, rotundatis, obliquis, curvis, ad suturam tendentibus, sulco fnarffinali divisis; Uneis 
^ralibus confer tis, obsoletis: aperturd ovali^ antice in canali lon^iusculo exeunti; labro 
valde arcuato, ad Aumerum sinuato ; sinu lato, paulo prof undo, sub-tripono. 

A wide, fosiform shell, loogitudinally ribbed and concentrically lined ; the spire 
thick, conical, and elevated, forming nearly one half of the entire length of the shell ; the 
whorls, seven or eight, exclusive of the puUus, convex ; the posterior margins narrow, 
hollowed out by a moderately wide and shallow spiral farrow, the concentric lines 
over which are more prominent and distinct than those over the other parts of the 
whorl ; the last whorl contracts somewhat suddenly towards the front and terminates 
in a widish, moderately straight canal. The ribs are numerous, thick, rounded 
pn the upper surface, arched and long, stretching backwards to the sutural margin, 
and extending in front to the canal; immediately behind the shoulder they are 
crossed by the marginal furrow, by which they are divided in two, giving to the spire 
the appearance of being girt by a double row of tubercles. The spiral lines on the 
early whorls are sharp and distinct ; but on the later whorls, except over the marginal, 
furrow, they are so feeble and obscure as scarcely to interfere with the smoothness of 
the surface. The aperture is oval ; the outer lip much and regularly arched ; and the 
sinus, which is placed on the shoulder, wide, shallow, and triangular in form. 

The present species appears to be perfectly distinct ; it is very rare. 

Size. — Axis, 10-12ths of an inch; diameter, 4-1 2ths of an inch. 

Zocality. — Bracklesham Bay. 



No. 203. Pleurotoma Selysii. De Koninck. Tab. XXIX, fig. 17, a — d. 

Pleurotoma Selysii. De Kon. 1837. Coq. fos8« de Basele, &c., p. 25, t. 1, fig. 4. 

— BOSTBATA. — — Ibid., p. 24, No. 23 (non Sol.) (cxel. Byn.) 

— ACUMINATA. — — Ibid., p. 24, No. 24 (non Sow,) 

— Selysii. Nyat. 1843. Coq. et Polyp, foss. de Belg., p. 515, t. 40, figs. II a, 

116, and 12. 

— — Ny9t. 1843. Bull. Soc. Gdol. de France, vol. xir, p. 453. 

* 

P. testa fusiformi, turritd, undique concentrice Uneatd ; ^pird acuminata : an/ractibus 
conveanusculiSy postiee excavatisy crenulatis, ad humeros tuberculato-plicatis ; ultimo anfractu 
in canalem lonffiusculum producto ; Uneis concentricis supra margines et humeros confer lis, 
exUibus, regularibus ; ceteris crassioribus, distantioribuSy irregularibus ; plicis flexuosis : 
aperturd oblongo-ovali ; sinu latissimo, triangularis ad Aumerum collocato. 
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Shell fusiform, elongated, turreted, concentrically lined: the spire pointed, elevated; 
whorls, seven or eight, without the pullus, slightly convex ; the posterior margins con- 
cave and plicated along the sutural edge, where they present two or three very fine, sharp, 
Elevated lines ; the shoulders obscurely angulated, and ornamented with a series of 
rather distant tubercles, which on the early whorls are elongated, straight, and vertical, 
but on the last whorl become pliciform and curved ; the last whorl is much contracted 
in front and produced into a rather long and widish canal. The concentric lines over 
the posterior margins and shoulders are close-set, regular, slender, and not very 
prominent ; over the middle and front parts of the whorls they become more elevated, 
thicker, and more distant, with very fine, thread-like lines occasionally intervening. 
The aperture is of a narrow, elongated, oval form ; the outer lip slightly arched, 
simple and smooth within ; and the sinus, placed on the shoulder, is very wide, 
moderately deep, and triangular. 

A close comparison of the English shells with Belgian specimens has confirmed me 
in the conclusion at which Mr. Morris and myself had arrived when a series of the 
latter was first submitted to us by Sir Charles Lyell ; the shells from the two localities 
agree so closely that I do not feel any doubt of their specific identity. 

It is a rare shell in England, although apparently abundant in Belgium, and in case 
the position of the Limburg beds has been rightly determined, the occurrence of this 
species in England is attended with additional interest from its being anothei^ 
instance of the reappearance of shells of the London Clay period in the fauna of the 
Upper Eocene epoch under nearly analogous mineral conditions. 

Size. — Axis, 1 inch and 7-12ths (40 millim.); diameter, 6-12ths of an inch (13 
millim. nearly). 

Localities. — Highgate ; Hampstead Railway Tunnel ; Finchley ; Muswell Hill. 
Belgian: Basele, Boom, Anvers (fide Z)^^o;?.),Rupelmonde, Gremittingen {^Ae Nyst.) 



No. 204. Pleurotoma Koninckii. Nyst, Tab. XXIX, fig. 15, a^ 6. 

Pleurotoma L.EVIGATA. De Kon. (non Sow.) 1837. Coq. foss. de Basele, &c., p. 27, t. 1, 

fig. 5. 

— Koninckii. Nyst. 1843. Bull. Soc. G^ol. de Fr., vol. xiv, p. 454. 

— — Nf/st. 1843. Coq. foss., &c., de Belg., p. 617, t. 41, fig. 3. 

P. testa elonffato-fusi/ormi, concentrice linedta : spird elafdy acuminatd : anfrdctibus 
convexisy ad humeros in juventd arcuato-pKcatiSy deinde inermibus ; ad suturam, lineato- 
marffinatis ; ultimo an/ractu antice (/radatim attenuato ; lineis concentrids confertis, sub- 
reffularibus : aperturd oblonffo-ovali ; canali anticOy lont/iiisculOy an^usto ; labro leviter 
arcuatOy ad humerum sinuato ; sinu latOy mediocriter prof undo, sub-trigono. 

A long, fusiform shell, ornamented throughout with concentric, raised lines ; the 
spird, formed of six or seven volutions without the pullus, is pointed and much 
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produced, equalling the aperture in length. The whorls are convex, and in the young 
state, the shoulders present a series of curved and rather oblique plications ; but as 
the shell enlarges, these become gradually smaller and indistinct, and at length 
altogether disappear on the last two whorls. The posterior margins are bordered 
round the suture by a narrow, elevated band, formed of two fine, undulating, thread- 
like lines, feebly crenulated ; the last whorl tapers gradually and symmetrically 
towards the front, and terminates in a moderately long and narrow canal; the 
concentric lines are very numerous, a little more crowded in the margins than over 
the rest of the whorls, where they are even and regular. The aperture is of a narrow^ 
oval shape ; the outer lip thin, and but slightly arched ; and the sinus, which is 
on the shoulder, is wide, moderately deep, and triangular in form. 

The present Fleurotoma agrees so closely with P. KonincHi, that the identification 
can scarcely be questioned. 

Size. — Of the perfect shell, axis rather more than 1 inch and 2-l2ths (30 millim. 
nearly) ; diameter, nearly 45-1 2th8 of an inch (10 millim.) 

Localities. — Highgate, Potter's Bar, Hampstead Tunnel. Belgian : Basele, Boom, 
and Lethen (fide NysL). 



No. 205. Plburotoma obntilis. Sowerby. Tab. XXX, fig. 1, a — c. 

Plbu&otoma 0BNT1U8. Scw. 1850. DIxod'b Geol., &c., of Sussex, p. 183, t. 6, fig. 25. 

P. testa elonyato-fimfonni, turritd, acuminata, spiraliter lineatd^ lonyitudinaliter 
costatd: anfractibm antice convewis^ postice concavis^ ad suturam maryinatis; coatis 
numerosis, brevibus, rotundatis ; lineis spiralibvs supra tnarffines posticas fere obsoletis, 
cateris elevatis, irre^ularibus : aperturd late ovali, in canali longo, angusto^ sub^ecto 
exeunti ; labro arcuatOy acuta ; sinu lato, sub-triffono, summum ad humerum collocato. 

Far. vbtusta; testd minori; marginibus postids anfractuum plus cavatis ; costis 
lofiffifudinatibus crassioribus ; lineis spiralibus eanlioribus. 

Shell fusiform, elongated, longitudinally ribbed, and spirally lined : the spire, 
consisting of eight or nine whorls, is pointed and moderately produced, nearly 
equalling the aperture in length : the whorls are convex at the sides, deeply concave 
round the posterior margins, and somewhat thickened along the sutural edge ; the last 
whorl is much contracted in front, and produced into a long, nearly straight, narrowish 
canal. The longitudinal ribs are numerous, rounded, and short, barely extending over 
the middle of the whorl ; the concentric lines are nearly obsolete over the hollowed 
margins, but very prominent over the other parts of the whorls, where they are rather 
thick and irregular, the lines in front of the shoulder being thicker and more 
elevated than the rest. The aperture is widely oval ; the outer lip much arched, 
sharp on the edge, smooth within ; and the sinus, which is placed at the very top of 
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the shoulder, almost in the margin, is wide, moderately deep, and somewhat three- 
cornered in shape. 

Specimens occur in the London Clay in which the shell is smaller, the posterior 
margins of the whorls more roundedly concave, the ribs thicker and less numerous, 
and the concentric lines much finer and more closely set. I have described these as 
at variety of P. ^entUiSy but they may possibly be regarded as a distinct species. 

Size. — Axis, 1 inch and 3-12ths; diameter, 5-12ths of an inch. 

Localities. — Bracklesham Bay, Bramshaw, for the typical form ; Clarendon, 
Alum Bay (Stratum No. 4, Prestwich), for the variety. 



No. 206. Pleurotoma comma. Sow. Tab. XXX, fig. 2. 

Pleurotoma comma. Soto. 1816. Min. Con., vol. ii, p. 105, t. 146, fig. 5. 

— — ? Phil. 1836. Enum. Moll. Sic, vol. i, p. 200, No. 8. 

— — ? Phil. 1844. Faun. MoU. regn. utr. Sicil., p. 1/3, No. 11. 

P. testa elongatO'fusiformiy turritd, costellatdy concentrice lineatd: anfractihtis con- 
'9)eanusctdis, postice concaviSy medio ItevibuSy et ibi costellas numerosas, curvas gerentibus : 
cperturd ovatdy in canalem longiuscxdumy sub-rectuniy product d ; sinu adhumerum collocato (?). 

Shell elongated, fusiform, turreted, ribbed, and concentrically lined ; whorls but 
slightly convex ; almost straight-sided, concave along the posterior margins, smooth in 
the middle, and bearing round the shoulders a row of close-set short ribs, swelled at 
the upper part, curved and pointed below, somewhat resembling a eomma ; from which 
circumstance the specific name was taken. The aperture is ovate, and terminates in 
front in a moderately long and slightly curved canal ; sinus on the shoulder (?). 

The specimen on which this species was founded formed part of a collection 
which belonged to the late Mr. HoUoway, of Portsmouth, and was presented by him to 
the Portsmouth and Portsea Literary and Philosophical Society. I have myself care- 
fully searched through the museum belonging to that institution, for the specimen, 
but without success; and as I do not know of any other specimen, the above 
description has been prepared and the figure taken, by the permission of Mr. 
Sowerby, from those contained in the ' Mineral Conchology.' 

Philippi has referred some shells from the basaltic tufa of Miljtello, in Sicily, to 
P. comma; but in the uncertainty which attends the present species, from the imperfect 
figure given of it in the ' Mineral Conchology,' and the want of any existing specimen 
for comparison, the identification must be accepted with hesitation. De Koninck has 
also erroneously referred to it certain shells from Basele, which Nyst subsequently 
distinguished as P. crenata; and the species has been quoted, by both Nyst and 
Bellardi, but with doubt, as identical with Basterot's P. denticula. To this last-men- 

36 
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tioned species P. comma certainly presents a general resemblance, but is separable from 
it by the short curved costellse, which ornament the shoulders, instead of the quadrate 
tubercles which distinguish P. dentictda. The English species most closely resembling 
P, comma is jP. obscuratay a species which may be reasonably expected to occur in 
the nearly synchronous deposit at Stubbington, and in which the narrow, oblong, 
compressed tubercles approach very nearly in character to the short costellae of 
P. comma ; the principal distinction appears to be in the condition of the middle of 
the volutions, which in P. obscurata are transversely lined instead of being smooth as 
in P. comma ; but, although this difference does not appear to be of much value, I have 
not ventured, in the absence of any specimen of P. comma for comparison, to regard 
the two species as identical. 
Locality, — Stubbington. 

No. 207. Pleurotoma Pbestwichii. F. E. Edtoards. Tab. XXX, fig. 3, a — d. 

P. testa elongatdy sub-fusiformi^ longitttdinaliter costatd; spiraliter lineatd: spird 
elevatd acuminata: anfractibtis rotundato-convcccis ; costellis numerosiSy curvis; lineis 
spiralibua confertia, irrefftUaribuSy supra partes medias anfractuum obsoletis ; cateris 
perspicuis : aperturd oblongo-ooali ; labro arcuato^ acuto ; sinu ad humerum collocato, lato, 
pro/undOy sub-trigono. 

Far. : testa an/ractibus convexiusculis, ad humeros angulatisy antice sub-conicis. 

Shell lengthened, fusiform, longitudinally ribbed, spirally lined : the spire pointed, 
elevated, rather exceeding the aperture in length : the whorls, eight or nine, roundedly 
convex, a little thickened round the suture, and very generally bordered by two or 
three raised lines ; the last whorl is much contracted in front and produced into a 
long, open, narrow canal. The longitudinal ribs are numerous, varying in number in 
different specimens, rounded, curved, scarcely extending in front to the middle of the 
whorls, but continued backwards to the very suture ; the concentric lines close set 
and irregular, almost obsolete over the middle of the whorls, but elsewhere prominent 
and well defined; for the most part they are thick and rounded, but frequently 
smaller thread-like lines intervene. The aperture is of an oblong-oval shape ; the 
outer lip much arched, projecting at the middle, thin and sharp on the edge, 
smooth within ; and the sinus, which is placed on the shoulder, verj' wide, rather 
deep, and triangular in form. 

A variety occurs plentifully in which the whorls are less convex on the sides, 
giving a subconical character to the spire, and are bluntly angulated at the shoulder ; 
and the front part of the last whorl is not so much contracted as in the type. 

Size, — Axis, 1 inch and 4.12ths; diameter, rather more than 5-12ths of an inch. 

Localities, — Clarendon, where both forms are abundant, and Alum Bay (Stratum 
No. 4, Prestwich). 
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No. 209. Plburotoma zeta. F. E. Edtpards. Tab. XXXI, fig. 16. 

P. testa oblongO'fimformi^ 8ub4avi : spird sub-conicd : anfractibua convexiusctUis ; 
marffinibus posticis anffuatiSy concavis ; ultimo an/ractu antice repente coardato, in canalem 
hngum^ angmtum^produclOy supra canalem obscure lineato: labro viw arcuato^ fere recto ; 
sinu latOj minime prof undo y ad humerum collocato. 

A nearly smooth, oblong-fusiform shell, with a somewhat conical spire; the 
whorls slightly convex, having narrow posterior margins, obscurely channelled, with 
a simple sutural edge ; the last whorl much contracted in front, and terminating 
in a long, rather narrow canal, over which appear a number of close-set, irregular, 
and very obscure concentric raised lines ; the outer lip is scarcely curved, nearly 
straight, projecting towards the front, and the sinus, which is placed on the shoulder, 
is wide and very shallow. 

Although I possess but one specimen, and that imperfect, the smooth surface of the 
shell, and the narrow, nearly straight outer lip, are characters so uncommon among the 
fusiform Pleurotomae, that the present species ought not to be passed without notice. 

The outline of the outer lip, indented by the sinus, somewhat resembles the form 
of the Greek letter zeta^ from which circumstance the specific name is taken. 

Size. — ^Axis, estimated at 1 inch and 8-12ths; diameter, ^ inch. 

Locality. — Bracklesham Bay. 



No. 210. Plburotoma t^eniolata. F. E. Edwards. Tab. XXX, fig. 13, a — c. 

P. testa angustdy elongate fusiformiy sub-turritdy concentrice lineatd: spird elatd, 
acuminatd: anfractibus depresso-cdnvexiSy adhumeros taniold cinctis, injuventd tuber culatis ; 
marginibus posticis latis, concavis y obsolete regulariter sulcatis ; ultimo anfractu in canalem 
longum prolongato ; lineis concentricis supra medias partes anfractuum elevatiSy sub-dis- 
tantibuSy supra canalem minoribuSy crebrioribus, fere obsoletis : aperturd oblongo-ovali ; 
labro sub-aliformCy ad humerum profunde sinuato. 

A long, narrow, fusiform, and somewhat turreted shell, spirally lined ; the spire 
pointed and much produced, considerably exceeding the aperture in length ; the 
who](ls, seven or eight without the pullus, are flatly convex, separated by a deep and 
very perspicuous suture, and girt round the shoulders by a narrow, slightly elevated, 
ribbon-like band, giving to the shell an appearance of being obscurely keeled ; in 
the young state the shoulders present a series of small, rather closely set, tooth- 
like tubercles, which are lost in the later whorls. The posterior margins are concave, 
and very wide, sometimes concealing the preceding whorl up to the shoulder ; the 
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hollow space between the suture and the shoulder is traversed by several irregular, 

shallow, almost obsolete furrows. The body whorlis much contracted in front, whence 

it tapers gradually to the base, forming a long, wide, and nearly straight canal : four or 

five concentric lines cross the middle of the last whorl ; these lines are rounded, 

rather distant, and separated by wide concave spaces ; over the front of the whorl, 

and as they descend the canal, the concentric lines become gradually closer and less 

prominent, and at last are almost obsolete on the anterior extremity of the canal. 

The aperture is of an oblong-oval form ; the outer 1^ arched, somewhat wing-shaped, 

projecting slightly towards the posterior extremity ; and the sinus, which is placed 

€3n the shoulder, is rather wide, very deep, and triangular. 

In the series forming part of Mr. Wetherell's collection, two or three specimens 
occur in which the line of the suture being less decurrent, the margins of the whorls 
extend quite up to the sho'ulders ; the shell, consequently, is a little wider, and the 
spire not so much elevated ; but this diflference appears to be accidental and scarcely 
constitutes a variety. 

Size. — ^Axis, 1 inch and l-8th; diameter, not quite 4-l2ths of an inch. 

Localities. — Highgate Archway, Cuffell. 



1^0. 211. Pleurotoma Wetherellii. F. E. Edwards. Tab. XXIX, fig. 16, a — d. 

P. testa elonffato-ftisiformi^ costellatd^ undique spiraliter lineatd: spird mediocriter 
elatd, sub-conicd: anfractihus sub^angulatis, suturd perspicud separatism antice convewitts- 
culis ; marffinibm posticis latis, sub-rectis ; costellis nufuerosiSy curvis ; lineis spiralibus 
medianis distantibus^ crassis, pra-eminentibus ; cceteris JiliformibuSy crebrioribus : aperturd 
oblonffO'Ovali, in canali longo exeunti ; labro arcuato ; sinu lata, prof undo, ad humeruw 
coUocato. 

■ 

Shell elongated, fusiform, ribbed and concentrically lined ; the spire moderately 
elevated, rather thick, and nearly conical : the whorls, seven or eight, bluntly angu- 
lated at the shoulders, and slightly convex in front ; the posterior margins wide and 
nearly straight. The ribs vary much in size, being more or less lengthened in the 
direction of the axis in diflferent individuals ; the concentric lines over the middle of 
the whorls are more or less distant, thick, and very prominent ; over the shoulders 
Hnd posterior margins they are finer, thread-Uke, more closely set, and irregular. The 
a.perture is oblong-oval in shape, and terminates in front in a long, wide, and slightly 
oblique canal; the outer lip is much arched, thin and sharp on the edge, and 
Bmooth within; and the sinus is moderately wide, deep, sub-trigonal, and placed 
on the shoulder. 

A variety occurs in which the posterior margins of the whorls are narrower, and 
the sutural edges slightly thickened. 
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The present species is found plentifully at Highgate, and I have dedicated it to my 
friend Mr. WethereU, so long and so well known for his zealous labours in the London 
Clay, and his unrivalled collection of fossils from Highgate and the neighbourhood. 

Size. — ^Axis, 1 inch and 7-12ths; diameter^ 6-12tlis of an inch nearly. 

Localities. — ^Highgate, HoUoway. 



No. 212. Pleubotoma fasciolata. F. E. Edwards. Tab. XXX, fig. 12, ar, b. 

P. testa eloTiffatdy fusiformiy sub4urritd, omnino spiraliter fasciolata : spird elevatd, in 
lonyitudine bi-trientes totiics testa superanti: anfractibus planulatO'ConvexiSy suturd 
perspicud divisis, ad humeros obtuse carinatis; marfinibtes* posticis latissimis, sub-rectis^ 
contra spirant eicpressis : fasciolis spiralibus confertis, crassis, rotundatis, sub-reffularibttSy 
lineis incrementi fortiter asperatis : aperturd ovato-oblongd^ antice in canali lonffiusculo, 
patulo, exeunti ; labro aliforme, acuto ; sinu prof undo , latiuscuio, ad humerum co/locato. 

Shell elongated, fusiform, sub-turreted, having the whole surface covered with 
narrow spiral bands; spire pointed, produced, fuUy equalling three fifths of the 
shell in length ; whorls, seven or eight exclusive of the puUus, flatly convex on the 
sides, separated by a deep, perspicuous suture, and bearing on the shoulders a wide, 
slightly prominent keel, round,ed on the upper surface, from which the spire derives 
its turreted appearance; the posterior margins are very wide, nearly straight, and 
extend up the spire almost to the keel on the preceding whorl ; the spiral bands are 
numerous, thick, roimded on the upper surface, nearly regular, and much roughened, 
almost cancellated, by the coarse, prominent lines of growth. The aperture is of 
an oblong-oval form, and terminates in front in a wide^ moderately long canal ; the 
outer lip is much arched, and presents at the shoulder a deep and rather wide sinus. 

Size. — Axis, 1 inch and 9-12ths; diameter, 7-12ths of an inch nearly 

Localities. — Highgate, Railway Tunnel, Kilbum. 



No. 213. Pleurotoma denticula. Basterot. Tab. XXX, fig. 7, a — h, 

Pleubotoma denticula. Bait. 1825« Descr. Ged. da Bass. tert. Sad-oaest de la France, 

p. 63, t. 3, fig. 12. 

— — Defr. 1 826, Diet, des Sciences nat., vol. xli, p. 396. 

— — Grat. 1832. Tab. des Coq. foss., &c., de Dax, p. 320, No. 318. 

— — Chat. 1838. Catal. zooL, &c., da Bass, de la Gironde, p. 46, 

No. 388. 

— — De9m. 1842. Rev. de Pleurot., p. 47, No. 25. 
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Pleukotoma dentigula. NyaU 1843. Descr. des Coq., &c., de la Belg.» p. 526, t. 44, 

fig. 2. 

— — Bell. 1845. Monogr. Pleurot. foss. Piem. (Mem. R. Accad. Sc. 

di Torino, 2d ser., vol. ix, p. 576, t. 3, fig. 7). 

— — Rouault. 1848. Foss. du terr. Eocene des Env. de Pau (Mem. Soc. 

Gr^ol. de France, 2d ser., yol. iii, p. 484, t. 16, fig. 22). 

— 8CJBCARINATA? Rouoult. 1848. Ibid., t. 16, fig. 23. 

— PLEBEiA. Sow. 1850. Dixon's Geol., &c., of Sussex, p. 184, t. 6, fig. 23. 

— — Morris. 1854. Catal. Brit. Foss., p. 270. 

— — Forbes. 1856. Mem. Geol. Surv. (Tert. fluv.-mar. form., &c.), 

p. 154, t. 5, fig. \,a, b (excl. var. 5, fig. 2).. 

P. testa fusi/ormiy turritd, concentrice lineatd : spird elatdy acuminatd : anjractidus ad 
Jiumeros carinatis, tuberculatis ; postice concavis, ad suturam lined elevatd, acutd, cindis ; 
ultimo anfractu 6revi, in canalem lonyitisculum^ sud-rectum producto ; tuber cutis transversim 
4)6lonffis, medio sulcatis ; lineis concentricis supra canalem et marlines posticas anfractuum 
^jfiliformibuSy sub-aqualibuSy supra medias partes elevatioribus, irreyularibus : aperturd 
obovatd; labro drcuato^ acuto, ad humerum sinuato ; sinu prof undo, sub-tri^ono. 

Var. 1, LONGiEVA (fig. 7d)\ testa minoriy anffustiori : marginibus posticis anfractuum 
iuberculisque eanlissime lineatis ; tuberculis distantioribus, crassioribus. 

Var. 2, MACROBiA (fig. 7 e); testd breviori: tdtifno anfractu tres vel quatuor tineas 
transversas eminentiores in medio gerenti. 

Var. 3, MUTiCA; testd spird obtusiusculd : lineis concentricis ad interstitia inter 
lineas majores et supra margines eivilissimis, confertis, regularibus, aqualibus; tuberculis 
minoribus, ultimo anfractu sape obsoletis. 

f^r. 4, GRACiLENTA (fig. 7 f)\ tcstd minori, graciliori: lineis concentricis elevatis, 
acutis, regularibus. 

Var. 5, C0NULU8 (fig. 7g); testd graciliori: spird elatiori, sub-corned : marginibus 
jposticis anfractuum paullo declivis, vix cavatis ; tuberculis minoribus, compressis, denti- 
formibus ; lineis concentricis per lineas increinenti sub-decussatis, postice nfinierosioribus, 
regularibus, caterum distantibus : canali antico breviori. 

Var. 6, ODONTfiLLA (fig. 7 h)\ testd minori, graciliori: lineis concentricis supra 
margines anfractuum eanlissimis; tuberculis viinimis, srib-dentformibus. 

Shell fusiform, turreted, pointed, spirally lined, tuberculated : the spire, formed 
of eight or nine volutions, exclusive of a longitudinally ribbed conical puUus, is much 
produced, being nearly double the length of the aperture. The whorls are flatly 
convex at the sides, and rather broadly carinated at the shoulders, round which they 
present a series of transversely oblong tubercles, which are furrowed across the middle, 
and sometimes become obsolete on the last whorl ; the posterior margins are narrow, 
concave, and bordered round the suture by a very prominent, sharp, ridge-like line ; 
and one or two fine concentric lines traverse the hollow of the margins. The concentric 
lines over the anterior canal are rather close-set, thread-like, and nearly equal ; over 
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the middle of the whorls they become more prominent, thicker, and irregular, 
very slender Unes occasionally intervening between the larger ones : the last whorl is 
short, and terminates in front in a moderately long, narrow, and nearly straight canal. 
The aperture is obovate ; the outer lip much arched, thin, sharp-edged, and most 
generally smooth and simple within, although in young specimens from Bramshaw 
the outer lip is occasionally plicated ; the sinus, which is on the shoulder, is moderately 
wide, deep, and triangular in form. 

The present species is widely spread, and in England ranges from the London 
Clay to the fluvio-marine deposits of Headon Hill ; it is very variable, almost every 
locality presenting some modification of the dimensions or characteristic ornamentation 
of the shell. The typical forms described by Sowerby as P. plebeia are confined 
to the middle Eocene deposits ; in the older deposits the species is represented by two 
varieties. In the first of these, var. lonffceva, from Highgate, the shell is narrower, 
and the posterior margins of the whorls, as well as the tubercles, are ornamented 
with very slender raised lines ; this variety is narrower than the shells from the 
Bplderburg, referred by Nyst to Basterot's species, but it agrees with them in all 
other respects, particularly in the peculiar modification of the transverse lineation 
which characterises the latter shells. In the other variety, macrobia, from Clarendon, 
the spire is shorter, the posterior margins of the whorls are smooth, or they only present 
one or two feeble concentric lines, and the tubercles on the shoulders are more distant, 
larger, and coarser than in the typical form. In this modification the shells agree 
with those from Bos d'Arros, forming Rouault's var. D of P, denticula; and with it 
I should also have unhesitatingly associated the shells from the same locality consti- 
tuting that author's species P. mbcarinata^ were it not for the diflferent condition 
attributed to them of the embryonal whorls, of which the last two are described 
as being smooth instead of longitudinally ribbed. But for this distinction, the 
mature shells could not be satisfactorily separated from those forming the var. 
D of P. denticula, the slight diflferences which exist in the condition of the trans- 
verse lineation and of the tubercles not being, of themselves, of specific value. 
May not the smooth surface be due to disintegration, the outer layer of shelly matter 
in the puUus being, in general, more susceptible of decomposition than that in the 
mature shell? Recognising, however, the value of the character pointed out by 
Rouault, I have cited his species with doubt. 

Among the forms found in the middle Eocene deposits at Bracklesham Bay, 
Brook, and Bramshaw, are .those constituting the variety gracilenta; in these the 
shell is smaller and slenderer, the concentric lines are acute and nearly even, and 
the tubercles are neither so wide nor so prominent. This variety presents a close 
resemblance to some shells from Cuise-Lamotte (Sab. inf.), presented to me by 
M. Deshayes, and by him named P. denticulata. 

In the upper Eocene deposits at Lyndhurst, Hordwell, Colwell Bay, and Headon 
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Hill, the species is represented by the variety odontella; in this the shell is more 
slender and shorter than in the typical form ; the posterior margins are smooth 
CDr very feebly lined, and the tubercles are smaller and more pointed. 

Besides these varieties, other forms occur which apparently are confined to the 
xniddle £ocene deposits. In the first of these, constituting the variety mutica, from 
JEighclifif, the spire is obtuse, the concentric lines over the posterior margins and 
in the spaces between the prominent lines in front are crowded and so fine as 
*o be barely visible to the naked eye ; and the tubercles are very small, close-set, and 
frequently obsolete on the later whorls, which then present a simple, keel-like line on 
^he shoulders. 

In another variety, conidm^ from Highcliff and Barton, the shell, as in the varieties 
^racilenta and odontella^ is smaller and more slender than in the type ; the spire is 
more produced, the margins of the whorls are nearly straight, imparting a 
conical character to the spire ; the concentric lines over the margins are sharp. 
Tegular, and decussated by the prominent lines of growth, while those over the 
middle of the whorls are thin, elevated, distant, and simple; the tubercles are 
small and compressed, frequently assuming a tooth-like appearance; and the an- 
terior canal is short and somewhat oblique. In all these varieties, however, the 
essential specific characters are preserved. 

This species forms one of a group of Pleurotomae which present a very 
striking similarity in their general aspect and ornamentation; they are all 
distinguished by the lengthened spire, the prominent transverse lineation, and 
the obtuse, tuberculated carina on the shoulders of the whorls, caused by the 
successive thickened extremities of the labial sinus. To this group belong P. 
(Mureai) monUis (Brocchi) and P. trifasciata (Bellardi) ; species which appear to be 
separable from the present, not so much by differences in the transverse 
lineation or the condition of the carina, as by the greater width of the shells and 
the shorter and more cup-like form of the whorls. These peculiarities are parti- 
cularly noticeable in the figure of P. dentictda^ as figured by Basterot. I have 
not been able to procure any well-authenticated Bordeaux specimens of Basterot's 
species ; but the typical form of the shells described by Sowerby as P. plebeia so 
closely resembles not only specimens from L^ognan, referred to P. denticulay with 
which I have compared them, but also those from Tortona and the environs of Turin 
referred to the latter species by Bellardi, while the varieties longcsva and macrobia 
agree so well with the shells from the Bojderberg recorded by Nyst, and those 
from Pau described by Rouault, that in my opinion the English shells cannot be 
satisfactorily regarded as specifically distinct. The differences will be found to lie 
chiefly in the transverse lineation, the condition of the tubercles, or the internal 
pUcation of the outer lip. Now, the transverse lineation is a very variable character 
in the present species, frequently differing in specimens from the same locality ; the 
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tuberdes, as already observed, are due to the thickening of the extremity of the sinus, 
for the more easy protrusion of the excurrent siphon, and they may be reasonably pre- 
sumed to be liable to variation ; and, with regard to the plication of the outer lip, 
I have adverted to the occurrence of specimens from Bramshaw, in which that cha- 
racter is found. On these groimds I have considered that the shells described by 
Sowerby as P. plebeia ought to be referred to Basterot's P. denticular although the 
figure given by Basterot is well calculated to lead to a different conclusion. 

Size. — Axis, rather more than 1 inch (26 millim.); diameter, not quite 4-12th8 of 
an inch (8 piiUim«) 

Localities. — London Clay: Highgate, Potter's Bar, Southampton, Clarendon, Alum 
Bay (Stratum No. 4, Prestw.) Middle Eocene: Bracklesham Bay, Stubbington, 
Brooke, Bramshaw, Highcliff, Barton, Alum Bay (Stratum No. 29, Prestw.), 
Brockenhurst. Upper Eocene: Lyndhurst, Hordwell, Colwell Bay, Headon Hill, 
St. Helen's, French: Environs of Bordeaux, Dax, Touraine. Italian: Tortona, 
Environs of Turin. Belgian: The Bolderberg, near Hasselt. 



No. 214. Pleurotoma crebrilinea. F. E. Edwards. Tab. XXX, figs. 8, a — c. 

P. testa elongato-fusiformif turritd, omnino transversim subtiliter lineatd: spird 
obtusiusculd, elevatd: anfractibus depresso-convewis, ad humeros fasciold elevatd ceu carina 
cinctiSf postice concavis^ marginatis ; ultimo an/ractu brevi, cyat/ii/ormi, antice valde 
coarctato : aperturd ob-ovatd, in canali longimctdo exeunti ; labro leviter arcuato^ ad 
humerum sub-trianjftilariter sinuato. 

A long, fusiform, turreted shell, ornamented with numeroi^ concentric, raised 
lines ; the spire, formed of eight or nine volutions, is rather obtuse, and moderately 
elevated, forming half the length of the entire shell. The whorls are very slightly 
convex on the sides, deeply furrowed round the posterior margins, and angulated at 
the shoulders, round which they are girt by an elevated, ribbon-like band, forming an 
obtuse keel ; the last whorl is short and much contracted in front, which imparts to it 
a cup-like form. The whole surface of the whorls is covered with numerous, very fine, 
close-set, raised lines ; these lines, over the posterior margins of the keel, are equal 
and regular, but over the middle and front parts of the whorls they become unequal, 
other lines, slightly thicker and more prominent, occasionally intervening between the 
slender lines. The aperture is nearly oval in form, and terminates in front in a mode- 
rately long and nearly straight canal ; the outer lip is but slightly arched and smooth 
within, and it presents at the shoulder a wide, three-cornered sinus. 

I feel much hesitation in separating this Pleurotoma from F* denticula, of which it 
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may be regarded as a variety. The shell, however, is wider, the spire more obtuse, 
auid the body-whorl shorter and more contracted in front; these differences, 
joined to the peculiar transverse lineation and the smooth, untuberculated keel, have 
induced me to regard the species as distinct. 

Size. — Axis, 10-12ths of an inch; diameter, 4-12ths of an inch nearly. 

Locality. — Stubbington. 



No. 215. Pleurotoma callifera. F. E.Edwards. Tab. XXX, fig. 9, a, l; fig. 10, 

ay b; fig. 11, flr, b, 

P. testa sub'turritd, omnino concentrice lineatd: spird obtusiusculd : anfractibus 
depressO'Conveads ; ad kumeros angulatis, fasciold tuberculatd sulcoque spirali bipariitd 
dnctis ; marginibus postids concaviSy ad suturam lined elevatd ntarginatis ; lineis concen- 
tricis supra medias partes anfraduum et canalem distantibus^ irregularibus y per-elevatiSy 
denticulatis ; supra humeros et margines posticas exilibuSy confertis : aperturd ovali, in 
canali breviusculOy obliquo exeunti ; labro arcuatOy ad humerum profunde sinuatOy intus 
callos duos oblongos, alterum verticalem, alterum transversuniy gerente ; sinu lato, triangtdari. 

Var, RAPHiUM (fig. \\y a^ b) ; testa minoriy angustiori ; spird graciliori ; lineis concen- 
tricis sub-distantibuSy regularibus, simplicibus. 

Var. MONiLiGERA (fig. 10, fl, b) ; tcstd spird clatiori : anfractibus postice granulato- 
marginatis ; lineis transversis medianis distantioribus, pr a -denticulatis. 

Shell elongated, turreted, ornamented with concentric, raised lines; the spire 
somewhat obtuse and elevated, exceeding the aperture in length ; the whorls, seven or 
eight, flatly convex and angulated at the shoulders, round which runs a narrow, 
elevated band, traversed along the middle by a deep furrow, and presenting a series 
of close-set, regular, vertical tubercles, divided by the transverse furrow, and separated 
by concave spaces as wide as the tubercles : the posterior margins, which slope 
gently backwards, are concave and bordered round the suture by an elevated, sharp- 
edged, ridge-like line ; the last whorl is much contracted towards the middle, and 
terminates in front in a rather short, moderately wide, oblique canal. The concentric 
lines are irregular, prominent, and evenly and rather strongly granulated ; they are 
very fine and thread-like, close-set, regular, and simple, over the shoulders and pos- 
terior margins of the whorls ; distant over the middle of the whorl, but more close 
over the canal. The aperture is ovate : and the outer lip, which is arched, thin, and 
sharp on the edge, presents within two oblong callosities ; of these one is narrow, ver- 
tical, curved, and distant from the edge, and it extends from the sinus to the canal ; 
the other is placed transversely, immediately over the posterior end of the vertical 
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callus, with the curved extremity of which it forms a wide, transverse groove, ruiming 
into the sinus ; the sinus is placed on the shoulder, and is wide, very deep, and 
triangular in form. 

Specimens occur rather plentifully at Highcliff, constituting the variety rapkmny 
in which the shell is smaller and narrower, the spire more slender and pointed, 
the margins of the whorls not so concave, and the concentric lines are moderately 
distant, even, regular, and smooth. Another variety, moniliyeray is also found, but 
more rarely, in which the spire is longer, the elevated line bordering the posterior 
margins of the whorls is coarsely granulated, and the median transverse lines are 
more distant and more prominently denticulated. 

In the general aspect of the shell and the character of the ornamentation, this 
Pleurotoma closely resembles the middle Eocene forms of P. denticula; but the 
callosities which present themselves on the inner surface of the outer lip indicate a 
peculiar modification of the excretory tube protruded through the sinus, which 
apparently entitles the present Pleurotoma to specific distinction. 

Size. — Axis, 8-12ths of an inch; diameter, 3-l2ths of an inch. 

Localities. — ^Barton, Alum Bay (Stratum No. 29, Prestw.), HighcUff, where it is 
abundant, and Brook. 



Section IL Shells /usi/orm. ) 

B. Sinus on the shoulder. 5 

h. Canal short or indistinct. 

* 

No. 216. Pleurotoma monerma. V. E. Edwards. Tab. XXXII, fig. 1, a — c. 

P. testa angustd, ehngatd^ turritd, undique concentrice lineatd: spird elevatd, in 
lonffitudine bitrientes totius testa fere equanti, acuminata: anfractibus convexiusculis, 
postice concaviSy ad suturam bi-lineatis, ad humeros sub-anffulatis, noduloso-plicatis ; ultimo 
anfractu per-brem, in canali lato, indistiucto exeunti ; plicis numerosis, verticalihuSy arcuatis, 
utrdque extremitate sub-nodtdosis ; lineis concentricis supra marlines posticas et humeros 
anfractuum exilibus, confertisy equalibus, caterum prominentibus, distantibus, irreptdaribus : 
aperturd oblonj^o-ovali ; labro arcuato, simplici; sinu lato, pro/undoy sub-triffonOy ad 
humerum coUocato. 

Shell narrow, elongated, turreted, and ornamented with concentric, raised lines, 
which cover the whole surface ; the spire, formed of seven or eight whorls, exclusive of a 
smooth, conical pullus of three volutions, is pointed and much produced, being nearly 
twice the length of the aperture. The whorls are slightly convex and obscurely angu- 
lated at the shoulders, where they present a series of regular, rather closely set, vertical 
plications, transversely furrowed along the middle, and swelled into small tubercles at 
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«ach extremity: these plications, which vary much in different individuals and 
frequently in the same specimen, become gradually less prominent as the shell 
approaches maturity, and are altogether lost on the last whorl. The posterior 
margins of the whorls are concave and bordered round the suture by two fine, thread- 
like, raised lines, frequently granulated by the lines of growth. The concentric lines 
over the posterior margins and shoulders of the whorls are very fine, closely set, equal, 
and but slightly raised ; over the middle and front parts of the whorl they are distant, 
insular, elevated, occasionally faintly granulated, and separated by broad, flat spaces, 
not infrequently traversed by single, very slender lines. The aperture is of an 
oblong-ovate form, and terminates in front in a wide, but short and indistinct, canal. 
The outer lip is much arched, rather wing-shaped, thin and sharp on the edge, 
and smooth and simple within ; and the sinus, which is placed on the shoulder, is 
wide, very deep, somewhat triangular in form, with a broad extremity. 

This Pleurotoma presents a remarkably close analogy with P, uniserialis (Desh.), to 
which species, in fact, it has generally been referred. It is, however, a wider and 
coarser shell, with a blunter spire, and the plications are more vertical, more irregular, 
and not so crescent-shaped as in the French shells ; these variations, joined with the 
different condition of the sinus, which, in the French shell, is described as narrow, 
not deep, and with parallel margins, apparently justify a separation of the two 
shells. 

Size. — ^Axis, one inch and 4-12ths ; diameter, rather more than 5-12ths of an inch. 

Localities. — Middle Eocene ; Barton, Highcliff. London Clay, Clarendon. 

No. 217. Plburotoma vabians. F. E. Edwards. Tab. XXXI, fig. 12, a, b. 

P. testa ehngatd^ turritd, omnino concentrice lineatd : anfraciibus sub-convewis ; ad 
humeros obtuse anyulatis, plicato-crenatis ; antice repente coarctatis ; marginibm posticis 
concams, ad suturam marginatis ; plicis angmtis, cuneiformibus, obliquis ; lineis concentricis 
posticis numerosis, equalibus ; lineis medianis distantioribuSy prominentioribus, grantdatis : 
aperturd ovali, in canali pattdo, brem, exeunti ; labro leviter arcuatOj acuto, intus Itevi ; sinu 
ad humerum collocato sub-prof undo, triangulari. 

Shell elongated, turreted, concentrically lined ; the spire, formed of six or seven 
volutions, is rather thick, pointed, almost mucronate, at the extremity, and much 
produced, equalling 3-5ths of the entire shell in length. The whorls are slightly 
convex, bluntly angulated at the shoulders, and ornamented with a single row of 
narrow, oblique, wedge-shaped crenulations, rather closely set in the early whorls, but 
becoming more distant on the penultimate and last whorls ; the posterior margins 
are deeply furrowed and thickened round the suture, where they present a sharp, 
ridge-like line, frequently crenulated. The concentric lines over the posterior margins 
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and shoulders of the whorls are rather thick, equal, regular, and not very prominent ; 
over the middle they are elevated, more distant, separated by concave spaces as 
wide as the lines themselves, and granulated ; the last whorl is much contracted 
in front, and terminates in a wide and short, but distinct, canal. The aperture is 
widely ovate ; the outer lip but slightly arched, thin, and sharp-edged, and smooth 
within; the sinus is moderately deep, rather wide and triangular in form, and 
placed on the shoulder. 

The present Pleurotoma closely resembles P. monerma, but the plications on the 
shoulders of the whorls are very distinct in character, and the transverse lineation in 
this species is bolder, coarser, and more closely set ; the aperture is more widely oval, 
and the sinus also is neither so deep nor so wide. These differences appear to be 
constant, for although possessing a good series of each species, I do not find specimens 
presenting intermediate characters, and in a comparison of the two series the eye at 
once recognises the distinctions. 

Size. — Axis, 8-l2ths of an inch; diameter, 3-l2ths of an inch. 

Locality, — Highcliff. 

No. 218. Pleurotoma abnormis. F, E. Edwards. Tab. XXX, fig. 14, «, b. 

P. testa sub'turritd, sud-conicd, lonffitudinaliter costatd, oninino concentrice sulcata: spird 
productd, obttisimculd : anfraclibus conveanusculis^ postice canaliculatis, suturd undulatd^ 
simplid divisis ; ultimo anfractu in canali angusto^ sub-obliquo terminato ; costis sub-dis- 
tantibus, longis, rotundatis^postice obliquis, ad humeros angulatis^ antice curvis, attenuatis ; 
sulcis numerosis, sub-aqualibus : aperturd ob-ovatd; labro leviter arcuato, acuto ; sinu 
latissimo, minime prof undo, triangularis ad humex^m collocato, 

A turreted, nearly conical shell, longitudinally ribbed, and having the whole surface 
covered with concentric furrows : the spire rather obtuse and much produced, being 
nearly half as long again as the aperture. The whorls, eight or nine in number, are 
very slightly convex, channeled round the posterior margin, and separated by a 
simple suture, rendered undulating by the ribs of the preceding whorl. The ribs are 
rather numerous (twelve or thirteen), depressedly convex on the upper surface, 
long, extending from the suture to the canal, and separated by spaces equalling the 
ribs in width ; on the margin the ribs are very oblique, but they are bent at a slightly 
obtuse angle when they reach the shoulder, whence they are prolonged, and become 
much attenuated towards the front of the shell, forming a gentle curve corresponding 
with the outline of the outer lip. The concentric furrows are numerous, regular, 
moderately deep, rather narrow, and separated by bands somewhat wider than the 
furrows, and rounded on the upper surface. The aperture is nearly oval, and 
termmates in front in a short, slightly oblique, and narrow canal ; the outer lip is 
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slightly curved, projecting towards the front, thin, sharp-edged, and smooth within ; 
the inner lip is very thin ; the columella nearly straight and cylindrical ; and the 
sinus, which is placed on the shoulder, is very wide, shallow, and triangular. 

This singular species appears to be exceedingly rare; only four specimens are known 
to me, one of which (the figured specimen) is in my own collection, the other three 
form part of Mr. Wetherell's collection. 

Size. — Axis, 1 inch and3-12ths ; diameter, 5-12ths of an inch. 

Locality. — Finchley. 



No. 219. Plkurotoma scalarata. F, E. Edwards. Tab. XXXI, fig. 6, a, b, 

P. testa elongato-fusiformi, turritd, tuherculatd, spiraliter lineatd : spird acuminata, 
elevatd: anfractihus angulatis^ hr embus, convewitisctdis; marginibus posticis angustis, 
depressis, adsuturam ffrantdato-lineatis ; ultimo anfractu repente coarctato, antice in cana- 
lem brevem, obliquum^ producto ; tuberctdis numerosis, obliquis ; lineis spiralibus con/ertis, 
JUiformibuSy irreyularibuSy sub-clathratis : aperturd ovali ; labro leviter arcuato, adhumerum 
sinuate ; sinu latiusculo, sub-profundo, sub-trijfono. 

Shell elongate, fusiform, turreted, tuberculated, spirally lined ; spire pointed, much 
produced, being more than half as long again as the aperture ; 'Whorls, eight or nine, 
exclusive of the pullus, angulated at the shoulders, and sUghtly convex in front ; 
the posterior margins very narrow, depressed, furrowed, and bordered roimd the 
suture by a narrow band, traversed by one or two raised, spiral lines, which are 
occasionally broken into small, roundish, oblong tubercles ; the last whorl is short, 
much contracted in front, and produced into a rather wide, short, but distinct, and 
obUque canal. The tubercles are numerous, oblong, narrow, slightly oblique, and a 
little compressed anteriorly. The spiral lines are crowded, thread-like, irregular, 
and unequal, slender Unes frequently intervening between thicker lines ; and they 
are roughened, alnjost decussated, by the conspicuous lines of growth. The aper- 
ture is oval, the outer lip very sUghtly arched, sharp-edged, and smooth and simple 
within ; and the sinus, which is placed on the angle of the whorl, is moderately 
wide, not very deep, and somewhat triangular in form. 

The coronated whorls, with their depressed, almost tabulated, margins, and 
the roughened lineation, give a marked character to this Pleurotoma, and will readily 
distinguish it from P. obscurata. 

Size. — Axis, nearly ll-12ths of an inch ; diameter, 3-12ths of an inch. 

Localities. — Bramshaw, where it is not uncommon, Brooke, and Stubbington. 
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No. 220. Pleurotoma obscurata. Sowerhy. Tab. XXXI, fig. 1, a, i. 

Pleurotoma obscurata. Sow. 1850. Dixon's G^ol., &c., of Sussex, p. 184, t. 7, fig. 19. 
— — Morru. 1854. Cat. Brit. Foss., p. 270. 

P, testa angmtd, turritd, omnino concentrice lineatd^ undidato-costatd : spird elevatd: 
anfractibtisnumerosia, convexitcsculis ; poatice canaliculatis, ad suturam unicd serie tubers 
cidorum cinctia ; antice coarctatis ; lineis concevtricia credrta, exilibuay repdaribua ; costis 
numeroaia, brevibua, curvia, ad humeros pra-eminentibua : aperturd ovali, in canali bretn, 
j)atdlulo reflexo^ exeunti; labro aliformi, ad humerum anguate et profunde ainuato; 
columelld aub-rectd. 

A long, narrow, turreted shell, ornamented with numerous curved ribs, and 
having the whole surface covered with raised, spiral lines ; the spire, which is formed 
of ten or eleven volutions, exclusive of the puUus, is much elevated, forming 3-5th8 of 
the entire length of the shell ; the whorls are flatly convex, and much contracted in 
front ; and the posterior margins are slightly channeled, and thickened round the suture, 
where they present a single row of oblique, oblong tubercles. The ribs are numerous, 
short, and curved, following the outline of the outer lip ; they are thick, rounded, ' 
and prominent on the shoulders, imparting somewhat of a turreted character to 
the spire, and they taper rapidly as they cross the middle of the whorls, where they 
are lost ; the spiral, raised lines are thread-like, numerous, and irregular. The 
aperture is of a roundish-oval form, and terminates in front in a short, but distinct, 
rather wide, and nearly straight canal, having the anterior extremity slightly bent 
backwards ; the outer lip is curved, wing-shaped, with the front part much pro- 
jecting; the sinus, which is placed on the shoulder, is of a narrow, deep, oblong 
form ; the columella nearly straight, and crested by the reflexure of the canal. 

Size. — Axis, 1 inch and 3-12ths; diameter, rather more than 10-I2ths of an 
inch. 

Locality. — Bracklesham Bay. 



No. 221. Pleurotoma lima. F. JE. Mwarda. Tab. XXXII, fig. 3, a — c. 

P. teafd ehvgatd^ aub-turritdy longitudinaliter curvo-plicatdy concentrice acabro-lineatd, 
tuberculatO'Carinatd : apird ehtd, obtuad : an/ractibua planulatia, ad humeroa anffulaiia ; 
poatice concavia, ad auturam granvlatia ; tdtimo anfractu brevi, antice coarctato, in canali 
brevi obliquo, terminato ; plicia lonyitudinalibua numeroaia, acutia, ad baain tendentibus ; 
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lineis coneentricis medianis yrantdato-nodom, irregidaribua, alternatim JUiformibus et 
fiBnioli/ormibus; aperturd ob-ovali; labro aliformi ; ainu angusto^ profundOy marffinibm. 
9ub'parallelis. 

Shell elongated, slightly turreted, longitudinally plicated, concentrically lined ; the 
spire obtuse, pointed at the extremity, and much produced, being half as long again 
as the aperture ; the whorls, eight or nine, exclusive of a small, smooth puUus of two 
turns, are nearly straight-sided and angular on the shoulders, where they are girt by a 
narrow, slightly elevated band, which is furnished with a single row of small, close-set 
tubercles, in some few specimens rounded or oblong, but most generally narrow, 
curved, and plidform ; the posterior margins are narrow, concave, and bordered round 
the suture by a band, formed of two or three concentric lines more prominent than the 
rest, and presenting a series of small, oblong, or roundish tubercles ; the last whorl is 
much contracted in front, where it forms a rather wide, short, but distinct, and oblique 
canal, notched at the extremity. The longitudinal plications are numerous, sharp, 
and curved, and they extend to the very base of the shell ; the concentric lines 
over the shoulders and posterior margins are undulating, regular, even, rather 
thick, and separated by perspicuous furrows ; over the middle and front parts of the 
whorls they are depressed, irregular, and unequal, narrow ribbon-like lines alternating 
with fine thread-like lines ; at the points where they are intersected by the longi- 
tudinal plications, they rise into oblong tubercles, or become coarsely granulated, as 
the concentric line is more or less broad. The aperture is nearly oval ; the outer lip 
wiog-shaped, projecting most towards the posterior extremity, very thin and sharp on 
the edge, and smooth within ; and the sinus, which is on the shoulder, is narrow and 
very deep, with nearly parallel margins. 

The roughly granulated surface of this Fleurotoma has somewhat of the aspect of a 
coarse file, from which resemblance the specific name is taken. The species presents 
a very close analogy with the variety recorded by Deshayes of P. bicatena (Lamk.) 
In the French shells, however, the margins of the whorls are more depressed, and the 
spire, consequently, is slenderer, and tapers more regularly ; the tubercles on the 
shoulders are longer, more prominent, and more distant, and the anterior canal is 
wider. In the shape and position of the sinus, as well as in the condition of the 
sutural tubercles and of the transverse sculpture, the shells agree, except that the 
decussation caused by the more prominent lines of growth have given to the English 
shells the scabrous aspect which characterises them. It may, perhaps, be considered 
as merely a strongly marked variety of Lamarck's species. 

Size, — Axis, 10-12ths of an inch; diameter, 3-12ths of an inch. 

Localities,— B?LXion, Alum Bay (Stratum, No. 29, Prestw.), and HighcUff, at all 
of which places it is somewhat rare. 
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No. 222. Pleurotoma reticulosa. F. E. Edwards. Tab. XXXII, fig. 4, a, b. 

P, teatd elongatO'fasiformi^ undique concentrice lineatd : spird acuminatd : anfracHbus 
convexiSy ad humeroa sub-anffuhtia et taniold depressdj obsolete curvo-plicatd et sulco spirali 
angusto exaratd^ cindis ; postice concavis, adsuturam marffinatis; ultimo an/ractu in cana^ 
lem latum brevem^ antice refieanim, producto ; lineis conceniricis supra marlines et humeros 
anfractuum confertisy tenuibus; caterumfortibuSy sub-distantibus, irreytdaribus; omnino lineis 
incrementi asperatis : aperturd oblongo-ovali ; labro arcuato, acuto, ad humerum sinuato; 
sinu latiiisculOy profundo^ sub-triffono. 

Shell elongated, fusiform, having the whole surface covered with spiral, raised 
lines ; spire pointed, produced, nearly equalling the aperture in length. The whorls, 
six or seven in number^ are convex and bluntly angulated at the shoulders, which 
present a depressed, narrow, ribbon-like band, bearing a series of rather closely set, 
faint, crescent-shaped plications, formed by the successive rounded extremities of the 
sinus, and which are divided along the middle by a narrow but perspicuous furrow ; 
the posterior margins are slightly concave, and bordered round the sutural edge by a 
coarse, elevated line ; the last whorl is produced in front into a short, very wide, and 
slightly curved canal, the anterior extremity of which is bent a little backwards. The 
concentric lines are numerous and irregular, slender, and rather closely set over the 
margins and shoulders, but distant, thread-like, and much elevated over the middle 
and front parts of the whorls ; and they are decussated by the perspicuous lines 
of growth, whence the surface has somewhat the appearance of being covered 
with fine network. The aperture is of a lengthened, oval form ; the outer lip arched, 
thin, sharp at the edge, and smooth within ; the sinus, which is placed at the shoulder, 
is rather wide, deep, and somewhat triangular in form, with a rounded extremity; 
and the columella is nearly straight, and presents a small crest in front. 

In the general character of the ornamentation this Pleurotoma resembles P. 
conifera ; but the lineation is of a rougher and more decided character ; the shell 
itself is wider, the spire relatively shorter, the whorls more convex, the anterior canal 
shorter and wider, and the sinus not so deep nor so narrow. These difierences strike 
the eye at once on comparing the two ; and as the present shell occurs in a newer 
and distinct formation, I have retained it as a distinct species. 

From P. crenata (Nyst), with which it also presents a close analogy, it is separable 
by the wider and more concave margins, and the crenulated and tuberculated shoul* 
ders of the whorls in that species. 

Size. — Axis, 1 inch and 1-1 2th ; diameter, 5-12ths of an inch. 

LocalHy. — Barton, where it is rare. 
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No. 223. Pleurotoma rotella. F, E. Edwards. Tab. XXXI, fig. 4, a, b. 

P. teatd lurritd, lotiffitudinaliter arcuato-coatellatdy undiqtie tranaversim sulcatd : spird 
elatd, acuminata I anfractihm subrectis, ad humeros avgulatia; postice concavis, granulato- 
marffinatis; ultimo anjractu antice repente coarctato, sub-angulatOy in canalem breveni, latins- 
culum, emarffinatumy producto ; costellis distantibus, angustis, ad basin tendentibus, sape 
hifurcatisy postice sub-tuberculosis ; sulcis transversis supra marffines posticas et humeros 
con/ertis, afigtustis ; caterum latioribm, distantioribus : aperturd obovatd ; labro arcuato ; 
sinu lato, pro/undo, sub-sefnicirculari, ad humemm collocato, 

A rather wide, turreted shell, longitudinally ribbed, and concentrically furrowed : 
the spire is pointed, much elevated, being nearly twice the length of the aperture, and 
formed of four or five volutions, exclusive of a smooth, lengthened, sub-cylindrical pullus. 
The whorls are nearly straight-sided, and angulated at the shoulders ; the posterior 
margins narrow, concave, and slightly thickened round the suture, where they present 
a series of small, rounded, rather distant tubercles ; the last whorl is suddenly con- 
tracted, so as to become obtusely angulated towards the front, and it terminates in a 
short, but distinct, and moderately wide canal, the anterior extremity of which is 
notched. The costellse are rather distant, curved and narrow, and are swelled on the 
shoulders into small, oblong tubercles ; thence they taper gradually, becoming sharp 
and elevated lines, not unfrequently furcated, towards the front, and they extend to 
the very base of the whorl ; the concentric furrows are narrow, shallow, close-set, and 
regular over the posterior margins and shoulders, but are wider, deeper, and more 
distant over the middle and front of the whorls. The aperture is nearly oval ; the 
outer lip thin, sharp-edged, and arched ; and the sinus, which is on the shoulder, is 
wide, moderately deep, and rounded at the extremity. 

This species presents some analogy with two Pleurotomae from Cuise Lamotte, at 
present undescribed, but which have been named respectively P. plicatella and P. 
normalis by M. Deshayes, to whom I am indebted for specimens ; in the first of these 
species, however, the shell is more slender, the spire more conical and pointed, the 
whorls more regularly convex, the posterior margins not so deeply channeled, the 
anterior canal longer, and the sinus wider and more trigonal ; and in P. normalis the 
shell is wider, the spire more conical, the posterior margins of the whorls deeper 
and simple on the sutural edge, the costse more distant and shorter, and the canal 
longer ; the transverse ornamentation also consists of very slender, closely set, raised 
lines, and the sinus is placed in the margin. 

Size. — Axis, 5-12ths of an inch ; diameter, 2'5-12ths of an inch. 

Localities. — Highclifl^, where it is not uncommon, and Barton, where it appears to 
be verv rare. 
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No. 224. Pleurotoma cedilla. F. E. Edwards. Tab. XXXI, fig. 5, a, b. 

P. testa turritdy tuberctdatdy undique transversim lineatd ; anjractibus convemusculis, 
ad humeros obscure anpdatis^ pHcatis ; postice cancavis, tuberculato-marffinatis ; ultimo on- 
fractu antice in canaU lato^ ireviusculo, terminato ; plicis numerosis, an^ustis, brevibus, ar^ 
cuatis ; lineis iransversis re^idaribus; supra maryines et humeros con/ertis^ filiformibus, aqua^ 
libus ; caterum crassioribus^ distantioribus : aperiurd oblon^o-^vali ; labro ali/armi, ad 
humerum late bremterque sinuato. 

Shell turreted, tuberculated, and concentrically lined ; the spire pointed, moderately 
elevated, barely equalling the aperture in length ; the whorls, six or seven, exclusive 
of a small, conical pullus of two volutions, slightly convex, obscurely angulated on 
the shoulders, and armed with a row of rather numerous, short, curved, pliciform 
tubercles ; the posterior margins are slightly hollowed^ and are thickened round the 
sutural edge, which is girt by a row of small, knob-like tubercles, not very distant from 
each other ; the last whorl is much contracted in front, and produced into a rather wide 
and short but distinct, and obUque, canal, notched at the anterior extremity. The 
transverse lines over the shoulders and posterior margins of the whorls are slender, 
depressed, regular, equal, and close-set ; those over the middle and front of the body 
whorl are coarser, and more distant, being separated by spaces as wide as themselves ; 
they are somewhat undulating, and are roughened by the lines of growth. The 
aperture is of an oblong-oval form ; the outer lip wing-shaped, projecting at the 
middle, thin, sharp-edged, and smooth within ; and the sinus, which is wide, not very 
deep, and almost semicircular, is placed on the shoulder. 

The present species is distinguished from P. rotella by the longer and more convex 
whorls, the short and curved folds on the shoulders, the wider and somewhat longer 
anterior canal, and the broader and shallower sinus. like that species, it presents an 
analogy with P. narmalis (Desh., sp. ined.)^ but the wider and straighter posterior 
margins, with their simple sutural edge, and the more sharply angulated shoulders of 
the whorls, the more slender and regular concentrical lineation, and the marginal 
position of the sinus of the latter shell, render the two species easily separable. 

Size. — Axis, 6-12ths of an inch ; diameter, rather less than 3-12ths of an inch. 

Localities. — Barton and Alum Bay (Strat. No. 29, Prestw.), at both of which places 
it appears to be rare. 
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:So. 225. Pleurotoma insignis. F. E. Edwards. Tab. XXXII, fig. 14, a, b, 

P. testa mb'turritdj transversim denticulato-lineatd : anfradibus depresso-convexiusculis^ 
ad humeros anptlatis, tuberculatis ; marginibus postids canalicidatis, ad suturam fasdold 
^per-elevatdyfasUffii-formi, dndis ; ultimo anfradu, antice costellato^ in canalem breviusculum 
j^odudo ; tuberculis numerosis, plidformibus^ obliquis ; linds concentrids supra margines 
posticas et humeros exilibus^ refftdaribus; supra medium ultimi anfradus distantibus^ 
elevatiSy scabratis : aperturd ovali ; labro arcuato, ad humerum dntuito ; dnu latOy trian- 
ffulari. 

A somewhat broad, turreted shell, ornamented with concentric, raised lines ; the 
spire, which consists of five or six volutions, is pointed and moderately elevated, 
forming about half the length of the whole shell. The whorls are angulated at the 
shoulders, and armed with a series of closely set, narrow, laterally compressed, oblique 
tubercles ; the posterior margins are deeply channeled and are girt near the suture by 
a much-elevated, ridge-like band, which is granulated in the earlier whorls ; the last 
whorl is depressedly convex on the sides, much contracted towards the front, and 
terminates in a narrow and rather short canal. The concentric lines over the poste- 
rior margins and immediately in front of the shoulder, are slender and rather closely 
set, distinct, and regular : on the middle of the last whorl appear four or five regular, 
concentric, raised lines; of these, the one nearest the shoulder is granulated and 
separated from that next in front by a very narrow, concave furrow ; the raised line, 
second from the shoulder, is transversely denticulated, and in front of this appear 
two other almost equally prominent and moderately distant lines, which are also denti- 
culated ; the intermediate spaces are nearly flat, and are traversed along the middle by 
-very fine and scarcely perceptible raised lines, also denticulated. Three or four much 
elevated sharp, or faintly granulated, concentric lines traverse the canal. The bases of 
t:he denticulations on the posterior median line, are prolonged into rather broad, 
flat, longitudinal ribs, which extend to the origin of the canal. The aperture is oval ; 
the outer lip arched and indented at the shoulder by a very wide, moderately deep, 
sub-trigonal sinus. 

This species presents some analogy with P. deniicula ; but the shell is broader, the 
spire shorter, the tubercles on the shoulder narrow and fold-like, the sinus much 
^ider, and the sculpture diflerent in character. It is apparently very rare. 

Si^e. — Axis, rather more than 4-12ths of an inch ; diameter, 2.12ths of an inch. 
Locality. — Alum Bay (Strat. No. 4, Prestw.) 
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No. 226. Pleurotoma flexuosa. Munster. Tab. XXXII, fig. 8, a — c. 

Fleurotoma flexuosa. MuTut, 1835. Leonh. and Bronn, Jahrbuch, p. 449. 

— — • Gold/, 1826—1844. Petrefacta Germ., vol. iii, p. 21, t. 1/1, 

fig. 7. 

P, testa elonffatO'/u8i/ormij lonffitudinaliter flexuoao-plicatd, spiraltter lineatd: gnrd 
elatd, sub'Conicd : anfractibua depresso-conveximculis ; postice ad suturam sulco anffUifo 
ewaratis, lineato-marffinatis, nonnunquam yrantdatis : aperturd oblonffo-ovali, awtice in 
canalem ireviusctdum, ad basin emaryinatum, productd ; labro leviter arcuato, ad humerwm 
late siiiuato ; sinu mediocriter prof undo, tnangulari. 

A long, narrow, fusiform shell, ornamented with numerous longitudinal plications 
and spiral raised lines ; the spire is pointed and elevated, forming almost three fifths 
of the entire length. The whorls, seven without the puUus, are depressedly convex, 
nearly flat-sided, imparting a conical aspect to the spire ; the posterior margins are 
rather deeply, but not widely, channeled, and are bordered round the suture by a sharp, 
prominent line, generally simple, but sometimes crenulated by the lines of growth ; the 
last whorl is much contracted towards the front, and terminates in a wide and short, 
but distinct, canal, slightly notched at the extremity. The longitudinal plications are 
narrow and curved, and extend from the sutural border to the middle of the whorl ; 
the spiral lines are numerous, slender, nearly equal, and rounded on the surface. The 
aperture is of an oblong-oval form, the outer lip very slightly arched, and the sinus, 
which is on the shoulder, is wide, not very deep, and triangular in shape. 

The present species presents a close analogy with P. Prestwichii, but it is a 
narrower and slenderer shell, with a longer spire and less convex whorls, a straighter 
outer lip, and a shorter anterior canal. Our English specimens agree closely with a 
specimen of P. flexuosa from Hermsdorf, part of a series from the older Tertiaries of 
Germany, presented by Dr. Wedding to the British Museum. 

Size. — Axis, 8-12ths of an inch; diameter, 3-12ths of an inch, nearly. 

Localities. — Shenfield, Southampton, Clarendon, Highgate? Alum Bay (No. 4, 
Prestw.) German: Sternberg (fide Goldf.), Hermsdorf (fide Wedding). 



No. 227. Pleurotoma pupoides. F. E. Edwards. Tab. XXXII, fig. 11, a, b. 

P. testd elongato-ftm/ormi^ omnino concentrice sulcata : spird elatd, conoided : anfrac- 
tibus sub'Convexis, inermibus, postice cavatis ; ultimo an/ractu ad humerum fasdold angustd 
cincto, antice in canalem brevem obliquum prolongato ; sulcis concentricis confertis, regu- 
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laribns, aqualibus ; aperturd oblonffo-ovali ; labro fere recto ; sinu lato, mediocriter pro- 
/undo, rotundato, ad humerum coUocato. 

Shell elongated, fusiform, concentrically furrowed ; the spire nearly conical and 
moderately elevated, not quite equalling the aperture in length. The whorls, seven or 
eight without the pullus, are depressedly convex and are smooth and without ornament 
on the shoulders ; the posterior margins, which slope very gently backwards, are 
traversed by a rather wide and deep concave furrow, and their sutural edge is simple ; 
the last whorl is girt round the shoulder by a narrow, riband-like band, scarcely 
elevated above the surface ; it is much contracted towards the front, and terminates 
in a wide and short, but distinct, canal, notched at the anterior extremity. The con- 
centric furrows are numerous, not very deep, even, and regular, and are separated by 
ridges of equal width with themselves, and rather depressed on the upper surface. 
The aperture is of an oblong-oval shape ; the outer lip is very little arched, nearly 
straight, and situated on the shoulder ; and the sinus is wide, moderately deep, and 
rounded at the extremity. 

This species is closely analogous with P.flexuosa (Miinst.), of which, perhaps, it 
may be considered a variety ; but the posterior margins are wider and more broadly 
furrowed, and the whorls do not present the curved costellae, nor are they bordered 
round the suture by the sharp, elevated line, found in that species. 

Size. — Axis, 9-12th8 of an inch, nearly ; diameter, not quite 3-12ths of an inch. 

Localities. — Clarendon, Alum Bay (Stratum No. 4, Prestwich); and Potter's Bar. 



No. 228. Pleurotoma variata. F. E. Edwards. Tab. XXXT, fig. 11. 

P. testa elonyatd^ angustd^ aub-cylindricd, sub-turritd, loriffitudinaliter obsolete plicatd, 
transversim irrepUariter sulcatd : spird elatd, bi-trientes totius testa fere aquanti : anfrac- 
tibus convexiusculis ; marffinibm posticis pauUulo cavatisi ad suturam ffranoso4ineatis ; 
sidcis transversis supra marlines posticas et humeros angustis^ confertis ; cceterum latioribus, 
distantioribus : aperturd ob-ovali, in canali brevi, obliquo exeunte ; labro valde arcuato ; 
&inu lato, profundo, ad humerum collocato. 

Shell long, narrow, somewhat turreted, and ornamented with obscure longitudinal 
plications, and irregular concentrical furrows : the spire is obtuse, sub-cylindrical, and 
much produced, being nearly double the length of the aperture. The whorls are depres- 
sedly convex ; the posterior margins, which slope gently backwards, are very slightly 
furrowed, and are bordered round the suture by a single row of very small granula- 
tions. The transverse furrows over the posterior margins and shoulders of the whorls 
are narrow, shallow, and irregular, those near the suture being more closely set than 
the others ; over the middle and front parts of the whorls the furrows are broader and 
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wider apart, being separated by spaces as wide as themselves ; they are flattened on 
the upper sor&oe and ron^iened by the lines of growth. The whcMds present a series 
of faint, almost obsdete, lon^tudinal, carved plications, rcprramtin g the successive 
edges of the outer lip, and which on the last whori extend almost to the base. The 
aperture is nearly oval, and terminates in front in a wide, short, and oblique canal ; 
the outer lip is much arched, thin, and sharp-edged ; and the sinus, which is placed 
on the shoulder, is very wide, deep, and almost semicircular m shape. 

Size. — ^Axis, nearly 6-12ths of an inch ; diameter, not quite 2-12ths of an inch. 

Locality. — Clarendon, where it apparently is very rare. 



No. 229. Pleuroioica Woodii. F. E. Edwards. Tab. XXXII, fig. 10, a, b. 

P. testa turricidatdy amnino concentrice lineatd : spird elevatd, acuminata : anfrajtHim 
plantdatis^ ad humeros obtuse anpdatis, et carina latissimd, rotundatdy in medio spiraliter 
sulcata^ instructis ; maryinibus posticis anyustissimis, depressis : lineis concentrids supra 
partes medias et anticas anfraduum subnlistaniibus, latis, depressis; supra earinam et 
maryines posticas fere obsoletis : aperturd sub-quadratd^ in canali bretn exeunte : labro 
parum arcuato ; sinu semicirculari, ad earinam coUocato. 

Shell turreted and spirally lined, with a pointed, elevated spire, rather longer 
than the aperture ; whorls, eight, exclusive of the puUus, nearly strai^t at the sides, 
and obtusely angulated at the shoulders, where they present a very broad, prominent, 
rounded keel, traversed along the middle by a narrow and shallow farrow, repre- 
senting the progress of the extremity of the sinus ; the posterior margins are exceed- 
ingly narrow, depressed, and concave, and are simple on the sutural edge. The concentric 
lines over the middle and front parts of the whorls are rather numerous, regular, 
band-like, depressedly convex on the upper surface, and separated by deep concave 
furrows, equalling the bands in width ; over the keel and posterior margins the con- 
centric lines are nearly obsolete. On the early whorls the lines of growth are very 
perspicuous, resembling small, oblique costae ; these are lost on the last two whorls. 
The aperture, owing to the somewhat flat sides and the depressed posterior margin of 
the whorls, is subquadrate in form, and terminates in front in a short, moderately wide 
canal, rendered slightly oblique by the curve of the columella ; the outer lip is very 
little arched, almost straight, and is smooth within ; and the sinus, which is on the 
keel, is moderately wide and semicircular. 

This well-marked Pleurotoma is extremely rare ; I have dedicated it to Mr. Searles 
Wood, by whom it was discovered, and to whose liberality I am indebted for the 
specimen figured. 

Size. — Axis, 5-12ths of an inch, nearly; diameter, 2-12ths of an inch. 

Locality. — Headon Hill. 
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No. 230. Pleurotoma curta. F. R Edwards. Tab. XXXI, fig. 2, a, b. 

P. testa parvdy subfusiformi, turriidy tuberculo-pUcatd, undique transversim sulcata : 
spird sub'Conicd, acuminatd; anfractibtts convexiusculis, ad humeros sub-angulatis^ tuber- 
culatis ; postice concavis, ffranulato-mar^noHs ; ultimo anfractu repentissime coardato, in 
canalem brevem producto ; tuberculis sub-distantibies, oblovffiSy bifurciSy plicas duas arcuatas 
formantibus ; sulcis transversis confertis, supra canalem perspicuis^ cceterum fere ohsoletis : 
aperturd obovali ; labro leviter arcuato ; sinu lato, breviy sub-triffono^ ad humerum collocato. 

Shell small, rather fusiform, turreted, tuberculous, and concentrically furrowed ; 
the spire, somewhat conical, pointed, and moderately elevated, being of equal length 
with the aperture. The whorls are very slightly convex, and bluntly angulated at 
the shoulders, where they are furnished with a row of short, vertical, oblong tubercles, 
which bifurcate in front, and are produced into two narrow, oblique, unequally arched, 
fold-like costellae, which extend to the beginning of the canal ; the posterior margins 
are rather deeply channeled and bordered round the suture by a single row of small, 
round granulations, corresponding with the tubercles on the shoulders ; the last whorl 
is suddenly and much contracted towards the front, resembling that of P. coarctata ; 
the transverse furrows are numerous, perspicuous over the canal, but elsewhere 
nearly obsolete. The aperture is rather widely oval ; the outer lip moderately arched ; 
and the sinus, which is placed on the shoulder, is wide, rather deep, and semi- 
elliptical in form. 

I know only the figured specimen of this species, and this is probably an imma- 
ture individual. It presents a close resemblance to P. bracheia^ with which, without 
a careful examination, it may be easily confounded. On comparing the two shells, 
however, it will be seen that in the present species the spire is more regularly tapering, 
the posterior margins a little more depressed and more deeply channeled ; the granu- 
lations round the suture smaller, and placed opposite to the tubercles on the shoulders, 
and the body whorl much more contracted. These diflPerences, with the bifurcated 
tubercles, the diflferent character of the transverse ornamentation, and especially the 
shape and position of the sinus, are sufiSicient to entitle the present shell to specific 
distinction. 

' Size. — 7-24ths of an inch ; diameter, 3-24ths of an inch. 

Locality. — Alum Bay (Strat. No. 29, Prestw.) 



No. 231. Pleurotoma puella. F. E, Edwards. Tab. XXXI, fig, 15, a, b. 

P. testa elonyatO'fusiformiy spiraliter granoso4ineatd : spird elevatd, obtusiusculd, sub- 
conicd; anfractibus conveanusculis^ ad humeros unicd serie tuberculorum brevium ornatis ; 
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postice sulco spiralis exUissime lineato, exaratis; ad mturam duplici lined devatd undulatd 
tnarffinatU ; ultimo anfractu in canali brevi, latiusculo, recurvo^ desinente : lineis spiralis 
bus altematim crassis et tenuissitnis ; lineis crassis per-elevatis et per lineis incrementi 
granvlatis : aperturd ovali ; labro leviter arcuato ; sinu lato^ mediocriter pro/undo^ sub- 
trigonOy ad humerum collocafo ; columeUd arcuatdy cristatd. 

Shell elongate, fusiform, and ornamentedi with concentric, granulated, raised lines ; 
spire thick, nearly conical, and much produced, fully equalling three fifths of the entire 
shell in length, llie whorls, eight exclusive of the puUus, are slightly convex, and 
girt round the shoulders by a single row of small, oblong, curved, comma-like tuber- 
cles ; the posterior margins are nearly straight, and furrowed by a broad, deep sulcus, 
which is traversed by a few concentric lines, so faint as scarcely to detract from the 
smoothness of the surface ; the sutural edge is thickened, and bordered by two closely 
set, undulating, sharp, raised lines ; the last whorl contracts somewhat suddenly in 
front and terminates in a short, rather wide, and curved canal, slightly bent backwards 
at the anterior extremity. The spiral lines are unequal, thick prominent lines alter- 
nating with very slender, thread-like lines ; the larger lines are granulated with much 
regularity by the successive margins of the outer lip ; the smaller lines are but faintly 
decussated. The aperture is rather widely oval ; the outer lip slightly arched and 
sinuated at the shoulder ; the sinus very wide, moderately deep, and triangular in 
form ; and the columella, which is a little twisted, presents a small crest in front. 

* 

This species presents an elegant ornamentation, quite distinct in character from 
that of any other English Eocene Pleurotoma. It appears to be exceedingly rare. 
Size. — Axis, ll-i2ths of an inch ; diameter, 4-12ths of an inch, nearly. 
Locality. — Barton . 



No. 232. Pleurotoma acutisinuata. F, E, Edwards. Tab. XXXII, fig. 5, «, b. 

P. testd elonffatO'fusiformi, gracili, sub-turritd, acuminata, undique spiraliter lineatd: 
anfractibus convexiusculis, ad humeros angulatis, postice declivis, concavis ; lineis spiralibus 
confertiB^ irregularibus : aperturd sub-quadratd, in canali brevi exeunte ; labro paululum 

m 

arcuato ; sinu ad humerum collocato, latissimo, minime prof undo, trigono, ad apiceni acute 
angulato. 

Shell slender, oblong-fusiform, somewhat turreted, and ornamented With con- 
centric, raised lines, which cover the whole surface ; spire pointed, elevated, exceeding 
the aperture in length. The whorls, seven or eight in number, are depressedly 
convex at the sides, and sharply angulated, almost keeled, at the shoulders; and the 
posterior margins which slope gently backwards, are slightly channeled and girt by a 
single raised line round the sutiu-e. The spiral lines are close-set, threadlike, equal, 



\ 
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and regular on the posterior margins and shoulders ; over the middle of the whorls 
four or five thicker and coarser lines appear, between which finer lines intervene ; and 
over the front of the last whorl and the canal the lines again become close-set, equal, 
and regular ; the whole are roughened, those over the margins almost decussated, by 
the lines of growth. The aperture is subquadrate, and terminates in a short, mode- 
rately wide, and nearly straight canal ; the outer lip is very slightly arched, almost 
straight ; and the sinus, which is very wide, shallow, and pointed at the extremity, is 
placed on the shoulder. 

The transverse lineation, associated with the acutely angular whorls and the wide, 
pointed sinus, distinguish this Pleurotoma from all its congeners ; the species is appa^ 
rently very rare. 

Size. — Axis, rather more than 9-12ths of an inch ; diameter, 3-12ths of an inch. 

Locality. — Bracklesham Bay. 



No. 233. Pleurotoma rotundata. F. E. Edioards. Tab. XXXI, fig. 9, a, b, 

P. testa ohlongO'ftmformi^ turritd^ oinnino spiralHer eanlimme lineatd: anfractibus 
depressO'Convexis, ad humeros rotundatia vel obtuse angtdatis^ in juventd arcuato-crenulatis^ 
deinde inermibus ; postice sub-depressis, concavis, plicato-inarginatis ; ultimo anfractu in 
canalem longiusculmn angustum ptoducto ; lineis spiralibus confertisy exilibus, inaqualibus, 
irregularibus : aperturd oblongo-ovali ; labro leviter arcuato^ ad humerum sinuato ; sinu 
latiusculOf medio&iter pro/undo, sub-senii-eUiptico. 

An oblong, fusiform, turreted shell, covered with very fine transverse lines ; the 
spire is somewhat cylindrical, pointed, and produced, nearly equalling the aperture in 
length. The whorls, six or seven, are depressedly convex, and rounded at the 
shoulders, which in the young state present a close-set series of narrow, crescent- 
shaped plications, but which afterwards become round and simple, or occasionally are 
girt with a very narrow and slightly elevated, keel-like band, imparting an obscurely 
angulated appearance to the shoulder ; the posterior margins are slightly depressed, 
deeply concave, and bordered round the suture by a prominent band, formed of two or 
three undulating, raised lines, finely plicated ; the last whorl is much contracted about 
the middle, whence it tapers gradually towards the base, forming a moderately long 
and rather narrow canal. The spiral lines are very fine, even, and close-set over the 
posterior margins and shoulders of the whorls ; over the middle and front parts they 
are more distant and irregular, broader and somewhat depressed lines alternating with 
exceedingly slender lines ; and all are more or less feebly granulated by the lines of 
growth. The aperture is of an oblong-oval shape ; the outer lip moderately arched, 
and the sinus, which is placed on the shoulder, is rather wide, not very deep, rounded, 
at the extremity, and of a nearly semi-elliptical shape. 
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This species approaches nearly to P. granata ; but the depressed and deeply con- 
cave margins and rounded shoulders of the whorls give a peculiar character, by which 
it may readily be distinguished. It also presents a close resemblance to a Pleurotoma 
from the upper and middle Eocene deposits of Germany, figured by Beyrich (' Die 
Conchylien des norddeuisc/ten Tertidrgebirges^^ tab. xxix, fig. 4) ; but descriptions by 
that author of the Pleurotomae figured by him have not been yet published, and 
without them, or a comparison of the shells themselves, it is unsafe to express any 
opinion as to the identity of the two species. 

Size. — Axis, ll-12ths of an inch, nearly; diameter, rather more than 4-12th8 of 
an inch. 

Localities. — Highgate, Potter's Bar, Chalk Farm. 

No. 234. Pleurotoma granata. F. E. Edwards. Tab. XXXI, fig. 7, a — c. 

P. testa ohlongO'fusiformi^ turritd, undique transversim granosoMneatd : anfractibus 
depressO'Convexis^ ad humeros obtuse carinatis, noduloso-crenatis ; marginibus postids latis, 
profunde cavatis, ad suturam incrassatis, lineatisy plicatis ; ultimo an/ractu antice sub- 
conicOy in canali lato, brem, desinente ; lineis transversis supra margines et humeros 
anfractuum exilibus, numerosis, regtdaribus ; supra medias partes crassioribuSy inaqualibus^ 
lineis majoribus minoribusque alternantibus ; omnino lineis increynenti elegantissime granu^ 
latis : aperturd ob-ovatd ; labro tenuis valde arcuato ; sinu latOy mediocriter profundo, ad 
humerum collocato ; columeUd contortd, callosd. 

A broad, fusiform shell, the whole surface of which is beautifully ornamented with 
finely granulated, concentric, raised lines ; the spire, formed of five or six volutions 
exclusive of the puUus, is turreted, pointed, and moderately elevated, not quite 
equalling the aperture in length. The whorls are bluntly and obscurely keeled round 
the shoulders, on which they present a series of rather closely set, oblong, obliquely 
curved pUcations, variable in size in difierent specimens, and frequently lost on the 
last whorl ; the posterior margins are wide, embracing the preceding whorls nearly 
up to the shoulders, deeply channeled, thickened and finely plicated round the suture, 
where, occasionally, they are girt with one or two raised lines more prominent than the 
rest. The suture itself is deep and very perspicuous, owing to the great width of the 
margin of the whorl. The last whorl is flatly convex and much contracted towards the 
front, whence it tapers nearly regularly to the base, presenting somewhat of a conical 
form ; and the anterior canal is wide and short, but distinct. The concentric hues over 
the margins and shoulders of the whorl are numerous, regular, very slender, and thread- 
like ; over the middle and front parts they are thicker and more prominent, closely set> 
and unequal, larger lines alternating with smaller ones ; all are very regularly and closely 
granulated by the lines of growth. The aperture is of a wide, oval form ; the outer lip 
thin and sharp on the edge, and much arched ; the sinus, which is wide, moderately 
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deep, and triangular, is placed on the shoulder, and the columella is twisted, and bears 
a single, oblique, and obscure, fold-like callus near the middle.* 

This, as well as the preceding, species presents a close analogy with a Pleurotoma 
from the lower Eocene deposits of Germany, figured, but not as yet described, by 
Beyrich {^ Norddeufs. Tertidrgeb,' tab. xxix, fig. 3) ; and for the reasons before stated, 
the identity cannot be satisfactorily ascertained. 

Size. — Axis, 7-12ths to 9-12ths of an inch, nearly; diameter, rather more than 
3-12ths of an inch, nearly 4-l2ths. 

Localities — Highgate, Potter's Bar. 

No. 235. Pleurotoma parilis. F. E, Edwards. Tab. XXXI, fig. 10, a — c. 

P. testa obloriffo-fusiformi^ undique concentrice lineatd : spird sub-conicd elevatd : an- 
fractibus convexiusculis , ad humeros obtuse angulatis^ inennibus ; marginibus posticis latis, 
concavis, ad suturam exilissime crenidatis ; ultimo anfractu sub-conico, in canalem brevem, 
latimctdum.prolongato ; lineis concentricis cortfertisy supra partes anticas mediasque avfrac- 
iuum inaqualibus, lineis incrementi asperatis ; supra margines regularibuSy granulatis : 
aperturd oblongO'Ofvali ; labro tenuis sub'Semidrculafi ; sinu pro/undo, marginibus sub-paral- 
leliSy ad humerum coHocato ; columella contortd, callosd. 

Shell elongated, fusiform, and covered with numerous, fine, concentric, raised 
lines ; the spire, formed of seven or eight volutions exclusive of the puUus, is pointed, 
nearly conical, and moderately elevated, equalling the aperture in length. The whorls 
are slightly convex, with broad, concave margins, and are separated by a deep, well- 
defined suture, along the edge of which they present a series of fine crenulations, which 
give a wrinkled appearance to the margin ; in the early whorls the margins overlap 
the preceding whorls up to the shoulders, but in the later whorls the shoulders are 
more exposed. The last whorl is nearly conical, and terminates in front in a mode- 
rately wide and short, but distinct, canal. The concentric lines are closely set ; over 
the front and middle of the whorls they are irregular and unequal, very slender 
lines alternating with thicker, thread-like lines, and they are roughened, almost 
granulated, by the lines of growth ; over the margins and shoulders, the concentric 
lines are even, regular, and finely granulated. The aperture is of an oblong-oval 
form ; the outer lip is much arched, almost semicircular, thin, sharp on the edge, and 
smooth within, and it presents at the shoulder a wide and very deep sinus, with 
nearly parallel margins and a rather widely rounded extremity ; the columnella is 
slightly twisted, and bears about the middle an obscure, oblique, fold-like callus. 

* The callus on the columella of P. granata, P. parilis, and of some other shells referred to Pleurotoma, 
suggests the propriety of placing those species among the Borsonia ; but this callus is not, in fact, a true 
fold, but merely a thickening caused by the contortion of the columella ; and, therefore, the species in 
vhich it is found are carefully excluded by Bellardi from his genus. 
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The close resemblance which this Pleurotoma presents to P. granata^ both in form 
and in ornamentation, would lead to its being regarded rather as a variety of, than 
as distinct from, that species ; but the narrower and less concave margins, and the 
simple, rounded shoulders of the whorls, the more conical form of the spire and of 
the last whorl, and especially the deep, oblong'sinus, distinguish it. 

Like P. rotundata and P. granatay this species presents a close analogy with 
certain shells from the lower Eocene deposits of Germany, figured, but not las yet 
described, by Beyrich {^ Norddeutschen Terti'drgeh,^ tab, xxix, fig. 2); but on the 
grounds before mentioned, it would be hasty to assume the identity of the English and 
German shells. 

Size, — Axis, 10-12ths of an inch ; diameter, 4.12ths of an inch. 

Localities. — Highgate, Potter's Bar. 



No. 236. Pleurotoma l^eviuscula. F. E. Edwards, Tab. XXXII, fig. 9, a, b, 

P, testa elongatO'/usi/ormi , sud-turritd, laviusculd : anfractihus convexiusculis ; ad 
liumeros in juventd tuberculatis, deinde simplicibus, postice et antice transversim lineatis, 
caterum lavibm ; marginibus posticis canaliculatis : aperturd oblongo-ovali, in canali angtisto, 
breviy exeunte ; labro leviter arcuatOy tenui ; sinu latOy breviusctUOySub-trigonOy adhumerum 
coUocato. 

Shell elongated, fusiform, nearly smooth ; the spire, formed of six or seven volu- 
tions, is rather thick and pointed, and is nearly as long as the aperture. The whorls 
are slightly convex, and in the early stages of growth present on the shoulders a series 
of close-set, oblong tubercles, which become obliterated on the third or fourth whorl, 
after which the shoulders are smooth ; the posterior margins are ornamented by three 
or four concentric, raised lines ; of these the one nearest the suture is sharp and 
ridge-like, and more prominent than the others, and immediately in front of this the 
margin is traversed by a rather deep, narrow channel ; the other marginal lines are 
feeble and somewhat obscure ; the middle of the whorls is smooth ; the front parts 
and base are covered with numerous, close-set, raised lines, rounded on the upper 
surface ; these lines are irregular and unequal, fine lines alternating with thicker ones. 
The aperture is of an oblong-oval form, and terminates in front in a narrow, short, 
but distinct canal; the outer lip is thin, smooth within, and but slightly arched; 
and the sinus, which is on the shoulder, is wide, not very deep, and somewhat three- 
cornered. 

The smooth surface of this Pleurotoma is not a common character, and entitles it 
to specific distinction. 

Size. — Axis, rather more than 7-12ths of an inch; diameter, 5-24ths of an inch* 

Locality, — Brockenhurst. 



PROSOBRANCHIATA. 311 



No. 237. Pleurotoma turbid a. Solander, Tab. XXXII, fig. 2, a—c. 

MuREX TURBiDUS. 5o/. 1766. Brand., Fobs. Hanton, p. 19, fig. 31. 
Pleurotoma colon. Bow, 1816. Min. Con., vol. ii, p. 106, t. 146, f. 7, 8. 

— CATAPHRACTA. MoTT. 1843. Cat. Brit. Foss. (l8t Edit.), p. 157 ; (non Brocc.) 

— COLON. Morr. 1843. Cat. Brit. Fobs. (Ist Edit.), p. 157. 

— TURBiDA. Morr, 1843. Cat. Brit. Foss. (1st Edit.), p. 157. 
— ^ COLON. Bronn^ 1848. Index Palteont., p. 1003. 

— TURBIDA. Bronn, 1848. Index Paleeont., p. 1011. 

— COLON. ' D'Orb. 1852. Prod, de Paleont., 25« Etage, p. 359, No. 409. 

— TURBIDUS. D'Orb. 1852. Prod, de Palfont., 25c Etage, p. 359, No. 413. 

— COLON. Morr. 1854. Cat. Brit. Foss., p. 269. 

— TURBIDA. Morr. 1854. Cat. Brit. Foss., p. 270. 
Nee. Pleurotoma turbida. Lam. Encycl. Method., t. 451, f. 8. 

Nee. — — Lam. Anim. sans Vert., vol. vii, p. 97, No. 5. 

Nee. -- COLON. Desk. 1824-37. Coq. foss., &c., de Paris, vol. ii, p. 492, t. 66, f. 4, 7. 

Nee. — — ^y9t, 1835. Rech. coq. foss. d'Anvers, p. 28, No. 26. 

Nee. — — ^yst, 1836. Rech. coq. foss. de Hoesselt, &c., p. 30, No. 78. 

Nee. — — De Kon. 1837. Coq. foss. de Basele, &c. p. 20, No. 19. 

Nee. — TURBIDA. Nyst, 1843. Coq., &c., foss. de Belg., p. 513, t. 40, f. 8. 

Nee. — — Grat. 1847. Conch, foss., &c., de I'Adour, Atlas, t. 3, No. 21, f. 26. 

• 

P. testa ohlovgd^ sub-fumformiy turritd, undique concentrice lineatd : spird elevatd, 
obfusd : anfractibus depresso-convexis ad humeroa in juventd carinam obtusam crenatam 
transversim sulcatam, gerentibus, deinde curvo-plicatis ; marginibm posticis concavis, ad 
suturam scabro-plicatis et duabus vel tribv^ lineis elevatis, acutis^ cinctis ; tdlimo anfractu 
sub'Conico; lineis concentricis supra margines et humeros anfractuum confertis, exilissims, 
sub-aqualibus ; supra medias partes nonmdlis crassis^ prominentibtis^fastigiiformibuSy dis- 
tantibus, caterum exilibus ; omnino sub-clathratis : aperturd elongato-ovali, in canali hre- 
vissimo, ad basin prof ande emarginatOy exeunte ; labro tenuis sub-semicirculari ; columclld 
contartd, callosd^ cristatd ; sinu latiusculo^ profundo^ marginibus sub-parallelis, ad humennri 
collocato. 

Var. j3 testa anfractibm ad humeros fortiter tuberculatis ; lineis concentricis medianis 
et anticis sub-denticulatis. 

Shell oblong, sub-fusiform, turreted, concentrically ridged and lined ; spire rather 
thick, pointed, and much elevated, forming nearly 3-5th parts of the entire length. 
The whorls, nine or ten without the puUus, are depressedly convex ; in the young state 
they present round the shoulders an obscure, obtuse keel, bearing a closely set series 
of narrow, vertical, slightly curved tubercles, defined at each end, and occasionally 
also traversed by fine, raised, thread-like lines ; these tubercles and the keel gradually 
become less prominent as the shell enlarges, and frequently altogether disappear 
on the last two or three whorls, which then present only a series of numerous very 
fine, thread-like, curved plications, formed by the successive, rounded extremities of 
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the sinus ; the posterior margins are rather deeply channeled, and are thickened round 
the suture, where they are girt by two or three fine, raised lines, decussated by 
numerous, rather coarse plications. The concentric lines in the hollow part of the 
margins and over the shoulders are numerous, slender, sharp, and regular ; over the 
middle and front parts of the whorls rise several prominent, rather thick, ridge-like 
lines, varying in number and thickness in diflFerent individuals ; and over the inter- 
mediate spaces two or three fine, thread-like lines are generally found, although in 
some specimens, in which the ridges approach more closely, these intermediate lines 
are wanting ; all the lines are decussated by the sharp, perspicuous lines of growth 
giving a finely reticulated aspect to the surface of the shell. The aperture is of along, 
narrow-oval shape, and terminates in front in a wide, very short, and indistinct canal, 
deeply notched at the extremity ; the outer lip is almost semicircular, thin, sharp on 
the edge, and smooth within ; the inner lip is rather thick, projecting, and curved 
outwards at the anterior extremity ; the columella is very slightly twisted and bears, 
about the middle, a single, obscure, fold-like callus ; the front part presents a strongly 
marked crest, due to the anterior notch. The sinus is placed on the shoulder of the 
whorl, and is deep and moderately wide, with nearly parallel margins. 

The present species is very variable in the ornamentation ; the most common and 
most strongly marked variety {Far. /3) is the one figured in ^ Mineral Conchology ' (tab. 
cxlvi, fig. 8) , in which the tubercles on the shoulders are prominent and without the 
transverse furrow found in the typical form ; and the concentric lines over the middle 
and front parts of the whorls are obscurely denticulated. 

The shells figured and described by Sowerby as P. colon are, as that author sug- 
gested, the young of Solander's species. In the young state the proportions of the spire 
and of the body whorl are nearly equal, and the character of the ornamentation on the 
shoulders of the whorls is more strongly marked ; and in the figure given by Brander, 
P. turbida is represented as having a wider shell and a more pointed and slenderer 
spire than, in fact, characterise the species. Without an examination of the shell in 
all stages of growth, therefore, a doubt of the identity might reasonably be entertained. 

The shell described by Lamarck as P. turbida, in forgetfulness, probably, of that 
name having been already used by Solander, is a Sub- Apennine shell, which had already 
been named Murex cataphradus by Brocchi ; and this circumstance may have led to 
the English shell having been at one time referred to Brocchi's species, from which, 
however, it is quite distinct. 

Deshayes also has referred to P. colon some shells from the Soissonnais, which, 
although presenting a close resemblance to the present species, are specifically distinct ; 
the prominent and strongly crenulated band round the suture of those shells, resembling 
that found in P. alligata, is quite different in character to the margination in P. 
turbida ; and although the crenulation on the shoulders of the whorls resembles that 
which is found in the present species, it may have arisen from some variation of 
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form in the animal, and is not due, as in P. turbida, to the successive terminations 
of the sinus, which in the French shells is placed in the margin of the whorl, and not 
on the shoulder, as in this species. These two shells, therefore, cannot, with pro- 
priety, be referred to the same species ; and D'Orbigny has in fact distinguished the 
French shells by the specific mme pseudo-cohn. 

The shells from Basele, Boom, Schelle, and Antwerp, referred in the first 
instance by Nyst, and afterwards by De Koninck, to P. colon^ are also specifically 
distinct, and have been subsequently separated by Nyst, under the name of P. crenata. 

There still remain to be noticed certain shells from Vliermael and Lethen ; these, 
in the first instance, were also referred by Nyst to P. colon ; but that author, in his 
description of the fossils of Belgium, has erroneously considered P. colon of Sowerby 
as specifically distinct from P. turbida of Solander, and has treated the shells in 
question as belonging to P. turbida. I have not seen any specimens of the Vliermael 
and Lethen shells ; but, judging from the specimen figured in Nyst's work, apparently 
a full-grown shell, I do not consider that it has been correctly referred to the present 
species; the spire is shorter and more conical, the whorls are more convex, the 
posterior margins wider and less depressed, and the sutural edges not thickened nor 
girt by the prominent, raised lines found in the present species ; the tubercles on 
the shoulder are much less prominent, the body whorl is contracted in front into 
a narrow, somewhat lengthened, canal, the outer lip is not so much curved, and 
the sinus is apparently triangular and much wider and shallower. 

Size. — Axis, 1 inch and ll-12ths; diameter, rather more than 7-12ths of an inch. 

Localities. — Barton and Highcliff*, at both of which places it is very common. In 
Morris's catalogue, Highgate is also given as a locality for P. colon ; but I am not 
aware of the present species having been found there. 



No. 238. Pleurotoma ligata. F. E, Edwards. Tab. XXXII, fig. \2a, b. 

P. testa scabrdy elonffato-turbinatd^ sub-fimformi^ concentrice fasciolis crassis, quasi 
funiculis^liffatd : anfractibus conveanusculis, ad humeros curvi-crenatis ; 7))arginibus posticis 
latis, transversim tenuiter lineatisy et sulco pro/undo exaratisy ad suturam incrassaiis, lonffi- 
tudinaliter crasse plicatis ; ultimo anfractu conoideOy in canalem latum ^ brevemy ad basin 
pavlvlo emarffinatum, producto ; fasciolis concentricis crassisy praeminentibus, sub-distan- 
ttbus, rotundatis, interstitiis sub-planis : aperturd oblongo-ovali ; labro valde arcuato, acuto : 
sinu latiusculOy pro/undo^ marginibus parallelisy ad huvierum collocato ; columella contortd 
sub'Callosd, antice cristatd. 

Shell rugged, elongated, fusiform, and ornamented with thick, rounded bands, as if 
bound with cords ; the spire, formed of eight or nine volutions, is nearly conical, and 
moderately elevated, being as long as the aperture. The whorls present round the 
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shoulders a series of slightly curved, irregular crenulations, more or less closely set in 
different specimens ; the posterior margins are very wide, covering the preceding 
whorls up to the shoulders ; they are deeply channelled, and much thickened round 
the sutural edge, so as to form a broad, elevated band, which is crossed by numerous 
narrow, vertical plications, corresponding with the crenulations on the shoulders ; the 
whole surface of the margins, and also the shoulders, are covered with fine, concentric, 
raised lines, which are most prominent over the sutural band ; the body whorl is flatly 
convex, nearly conical, and terminates in front in a wide, short, but distinct canal, 
rather deeply notched at the anterior extremity. The concentric bands are thick and 
very prominent, rounded on the upper surface, and rather distant ; the intervening 
spaces are flat, and traversed, in some specimens, by one or more thread-like raised 
lines, and in others by flattened bands, similar in character to the principal bands, but 
much narrower and less prominent. The aperture is of an oblong-oval form ; the 
outer lip much arched, almost semicircular, thin and sharp on the edge, and smooth 
within ; the sinus, which is placed on the shoulder, is deep and not very wide, with 
nearly parallel margins ; and the columella is slightly twisted, and presents near the 
middle an obscure callus. 

This strongly marked species is, I believe, peculiar to Bramshaw ; at least I have 
not met with it elsewhere. In its general aspect and the character of the ornamenta- 
tion, it strongly resembles the Soissonnais shells referred by Deshayes to Solander's 
P, colon ; but, as I have already pointed out, the sinus in those shells is placed in the 
marginal furrow, and not on the shoulder, as in the present species. 

Size. — Axis, rather more than 1^ inch ; diameter, 7-12ths of an inch. 



No. 239. Pleurotoma hemileia. F. E. Edwards, Tab. XXXII, fig. 13, a,b. 

P. testa fusiformi, utrinque sub-conicd, transversim fasciolatd : anfractibus ad humeros 
obtuse anffulatis, in juventdplicatis, deinde lavibus ; antice planulatis^ postice decliviSy paulo 
concavis, adsuturam concentrice lineatis ; caterum Itevibus ; fasciolis transversis sub-distan- 
tibus, parmn elevatis, interstitiis concavis ; ultimo anfractu ad basin emarginato : aperturd 
angustd^ sub-quadratd, in canali patulo^ indistincto, exeunte ; labroleviter arcuato ; sinu ad 
humerum collocato, lato^ prof undo, marginibus sub-parallelis ; coiumelld leviter contortd. 

Shell fusiform, rather narrow, presenting somewhat of the appearance of two 
cones placed base to base, transversely furrowed and banded, but with the surface 
smooth and shining : the spire, formed of seven or eight volutions, is elevated, equalling 
the aperture in length. The whorls are obtusely angulated at the shoulders, round 
which, in the very young state, they present a series of regular, closely set, 
long, narrow, vertical plications, which gradually become more and more faint as 
the shell is enlarged, and ultimately disappear on the fourth or fifth whorl, after 
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which the shoulders are without ornament ; the sides of the whorls in front of the 
shoulders are very nearly straight ; the posterior margins slope gently backwards, and 
are very slightly channelled. The sutural edge presents either a single, sharp, ridge-like 
line, or, more generally, two sharp and very slender, raised lines, separated by a concave 
furrow ; in the early whorls it is strongly crenulated, but the crenulations afterwards 
become faint and almost obsolete ; the hollow space between the margin and the 
shoulder, and the shoulders themselves in the later whorls, are smooth and shining. 
The concentric bands are depressed, more or less broad in different specimens, and 
separated by rather deep, concave furrows, which are frequently traversed by a single, 
very fine, raised line. The last whorl, which is nearly conical, is slightly notched at 
the base and feebly crested in front. The aperture is narrow, long, and sub-quadrate, 
and terminates in front in a wide, short, indistinct canal ; the outer hp is moderately 
arched, thin-edged, and smooth within ; the sinus is wide and deep, with nearly 
parallel margins, and is placed on the shoulder ; and the columella is cylindrical 
and very slightly twisted. 

This Pleurotoma has a close analogy with P. turhida, for which, in the young 
state, it may be mistaken ; but the greater narrowness, and the smooth, shining 
surface, of the shell, the more conical form as well of the spire as of the body whorl, 
the unomamented shoulders of the later whorls, and the narrow, subquadrate 
aperture, sufficiently distinguish it from that species. 

Size, — Axis, 1 inch and 2-12ths, nearly; diameter, rather more than 5-12ths of 
an inch. 

Locality, — Alum Bay (Stratum No. 29, Prestw.) 



No. 240. Pleurotoma Hantoniensis. F, E, Edwards, Tab. XXXI, fig. 8, a — c. 

Pleurotoma plebeia, var. b, ForbcB, 1856. Tert. fluTio-mar. form., &c. (Mem. GeoL 

Surv.), p. 154, t. 5, f. 2. 

P. testa turritd, transversim lineis elevatis crassis cinctd : spird acuminatd : anfractibus 
depressO'ConvewiSy carind ohtusd, nodoso-crenatd^ bipartitis; marginibus posticis sub-depressisy 
excavatiSy transversim esnlissime linealis, ad suturam crenulatis ; ultimo anfractu antics valde 
coarctatOy in canalem patulum, ad extremitateyn emarginatumy producto ; lineis transversis 
supra medias partes anfractuum crassis, praemineniibiis, sub-distantibtis, irregularibus; inter- 
stitiis sape exUiter lineatis : aperturd oblongo-ovali ; labro tenui, simplici, valde arcuato : 
columeUd contortd, obscure callosd; sinu latiusculo, triangularis ad carinam collocato. 

Shell turreted, concentrically and coarsely lined : spire pointed, elevated, a little 
exceeding the aperture in length. The whorls, eight or nine exclusive of a smooth, 
conical pullus, are depressedly convex, divided unequally at the shoulder by an obtuse 
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keel, bearing a row of moderately distant, nodulous tubercles ; the posterior margins 
are depressed, concave, bordered round the suture by two sharp, elevated lines, crenu- 
lated by the lines of growth ; the hollow space between these lines and the shoulder is 
traversed by numerous very slender lines, so fine as scarcely to be visible without the 
aid of a magnifying glass or to detract from the otherwise smooth aspect of the sur- 
face ; the concentric lines over the middle of the whorls are very prominent, thick, 
cord-like, rather distant, and irregular ; two or three fine, thread-like lines very 
often appear in the intervening spaces. The last whorl is much contracted towards 
the front, and terminates in a short, distinct, and very wide canal, rather deeply 
notched at the anterior extremity. The aperture is of an elongated, oval form ; the 
outer lip much arched, thin and sharp on the edge, and smooth within ; the sinus, 
which is placed on the keel, is very wide, moderately deep, and triangular in shape ; and 
the columella is slightly twisted, and presents about the middle a very obscure callus, 
and at the anterior extremity the crest, which usually accompanies a well-defined, 
anterior notch. 

This Pleurotoma is, as Professor E. Forbes {loc. cit.) has observed, much thicker, 
wider, and larger than P. plebeia (denticula), of which, nevertheless, from an 
assumed identity of sculpture in all essential points in both shells, that author con- 
sidered it to be merely a variety. In this opinion I cannot concur. Without attaching 
too much weight to the great difierences in the size and relative proportions of the 
two shells, although, when associated with other distinctions, these are not without 
impoi:tance, it will be seen that, in fact, the sculpture is not identical with that of 
P. denticida, and that there are other dissimilarities sufficient to separate the present 
Pleurotoma from that species. With regard to the crenulation on the shoulders of the 
whorls, that character is due, as before observed, to the thickening of the shell at the 
extremity of the sinus, and a greater or less similarity in that ornament must necessarily 
prevail in all the species forming the group to which the Pleurotomae in question belong ; 
but in this species, the crenulations are more transversely oblong and nodulous than 
those which characterise the upper Eocene forms of P. denticula ; the spire also is more 
pointed and shorter, the posterior margins more depressed, the transverse lineation 
much more coarse and prominent, and the anterior canal shorter and wider, and deeply 
notched at the extremity. On these grounds, therefore, I have separated the present 
species from P. denticvla^ although I have much hesitation in dissenting from the 
opinion of Professor E. Forbes. I may add that I possess a series of each form 
from the same locality, Lyndhurst, in which the distinguishing characters of the two 
species are constantly maintained, without the occurrence of any intermediate form. 

Size. — Axis, I inch and 8-12ths; diameter, 8-12ths of an inch. 

Localities, — Brockenhurst, Lyndhurst, Roydon, and Whitecliff Bay (fide Forbes). 
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No. 241. Pleurotoma zonulata. F. E. Edwards. Tab. XXXII, fig. 6, a^ b. 

P. testa parvdy elongato-ftLsiformi^ sub-turritd, omnino concentrice lineatd : anfractihus 
depreaao-convexis ; marffinibm posticia sulcatis ; ulthno anfractu sub-conico, in canali lato 
brevi terminato ; lineia concentricis crassiuscidis, per-elevatis, sub-distantibus : aperturd 
ovali ; labro sub-recto, acuto, intus plicaio ; sinu lato, pro/undo, sub-trigono, ad liumerum 
coUocato. 

Shell small, elongate, fusiform, and concentrically lined ; the spire is elevated, 
exceeding the aperture in length, and somewhat turreted; thewhorls are flatlyconvex, and 
furrowed round the posterior margins, the sutural edge of which is bordered by a single 
prominent line ; the last whorl is nearly conical, and terminates, anteriorly, in a very 
vride, short, but distinct and oblique, canal ; the concentric lines are rather thick, much 
elevated, moderately distant, and nearly equal over the whole surface. The aperture 
is of a widely ovate form ; the outer lip nearly straight, thin and sharp on the edge, and 
plicated within ; the sinus is placed on the shoulder, and is very wide, deep, and sub- 
trigonal in shape, with a much-rounded apex ; and the columella is slightly twisted. 

A very pretty and somewhat rare shell, the prominent and nearly equal transverse 
lineation of which gives to it a screw-like appearance. It appears to be quite 
distinct. 

Size. — Axis, 4-1 2ths of an inch ; diameter, l-8th of an inch. 

Localities, — HighclifF, Barton, Alum Bay (Stratum, No. 29, Prestw.) 



No. 242. Pleurotoma conoides. Solander.* Tab. XXXIII, fig. 5, a, b. 

MuBEX CONOIDES. Sol. 1/66. Brand., Foss. Hanton, p. 14, fig. 17. 
— — Morr. 1854. Cat. Brit. Fobs., p. 270. 

Nod. Pleueotoma conoidea. Nyat, 1843. Descr. des coq., &c., de Belg., p. 515, t. 40, fig. 9. 

P. testa utrinque sub-conicd, sub-turritd, lonffitudinaliter denticulato^plicatd, concentrice 

lineatd: spird elevatd, acuminatd ; avfractibtis ad humeros acute angulatis, marginibus 

joosticis declivis, valde cavatiSj ad suturam unicd lined ^ aliquando fastigiiformiy aliquando 

* The descriptions of this and the following two species, P. Ueonus and " P. heiicoides, have been, 
accidentally, misplaced ; the species form part of the first section, in which tlie sinus is placed in the 
margin of the whorls. 



318 EOCENE MOLLUSC A. 

denticidatdy cinctia^ caterum lavibus; ultimo anfractu conicOj antice in canali patulo 
indistindo^ terminato; ad basin emarginato: aperturd angustd^mib-quadratd ; labro arcuato , 
aculo, intiis plicato ; sinu latiusculo, sub'Semicirculari, in margine coUocato. 

Shell fusiform, somewhat turreted, longitudinally plicated, and transversely lined ; 
the spire conical, pointed, elevated, forming rather more than half of the sheU. The 
whorls are sharply angulated at the shoulders ; the posterior margins slope gently back- 
wards ; they are deeply channelled, and are bordered round the suture by an elevated 
line, which, in some specimens, is sharp and ridge-like, in others denticulated ; the 
hollow space between this line and the shoulders is smooth ; the last whorl is nearly 
conical, and terminates in front in a wide, indistinct canal, slightly emarginate at 
the extremity ; this form of the body whorl, with the conical spire, imparts to the 
shell the appearance of two cones placed base to base. The longitudinal plications, 
which extend to the very base of the shell, are numerous, narrow, oblique, curved, 
and thickened at the points, where they are crossed by the transverse lines, into 
small, tooth-like tubercles ; the transverse lines are moderately distant and sharp. 
The aperture is very narrow and subquadrate, resembling that of the cones ; the 
outer lip is moderately arched, sharp-edged, and strongly plicated within; the 
sinus, which is placed in the margin, is rather wide and nearly semicircular. 

Some shells from Lethen and Vliermael have been referred by Nyst to this species, 
although with doubt ; judging from the figure given by that author, the margins of the 
whorls in those shells appear to be narrower, and the longitudinal plications thicker and 
less numerous, than in this species, and the body whorl is convex, contracted in front, 
and terminates in a perspicuous canal ; the shells in question are, in fact, quite distinct 
from the " testa ecaudata, utrinque sub-conica^^ described by Solander, and D'Orbigny 
has distinguished them as P. sub-conoides. 

Size. — Axis, 9-12ths of an inch; diameter, nearly 4-12ths of an inch. 

Localities. — Barton, Highcliflf, Alum Bay (No. 29, Prestwich). 



No. 243. Pleurotoma biconus. F, K Edwards. Tab. XXXIII, fig. 7, a, b. 

P. testa biconicd, concentrice lineatd: spird sub-turritd, acuminata: anfractibus ad 
humeros angulatiSy granoso-tuberculatis ; postice cavatis, ad suturam lined fastigiiformi 
cinctis, caterufn lavibus ; antice sub-rectis: lineis concentrids elevatis, acutis, sub-dis- 
tantibus, interstitiis concavis : aperturd angusto-ovali^ in canali patulo indistincto exeunte ; 
labro leviter arcuato, acuto, intus plicato ; sinu lato, breviusculo, sub-trigonOy in tnargine 
collocato. 

Shell doubly cone-shaped and concentrically lined ; the spire, which is a little 
shorter than the aperture, is somewhat turreted and pointed. The whorls, five or six 
without the puUus, are rather sharply angulated at the ' shoulders, which present 
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a series of very small, closely set, regular, rounded tubercles, frequently lost on the 
last whorl of the adult shell ; the posterior margins are channelled and bordered 
round the suture by a single elevated, sharp, ridge-like line, the space between which 
and the suture is smooth; the body whorl is nearly straight-sided, and tapers 
gradually towards the front, assuming a nearly conical shape, and it terminates in 
a wide and indistinct canal, slightly notched at the extremity. The aperture is narrow, 
and of an oblong-oval shape; the outer lip very slightly arched, thin and sharp 
on the edge, and plicated within ; and the sinus, which is wide, very shallow, and sub- 
trigonal in form, is placed in the margin of the whorl. 

This Pleurotoma, in its general aspect, presents a very close analogy with P. 
conoides, of which, on a cursory inspection, it might be regarded as a variety merely. 
It is, however, a broader shell, the spire is not so much produced, and the sculpture 
consists of simple, transverse lineation, without the denticulated, longitudinal plication 
xvhich distinguishes that species ; the outer lip also is much less arched, and the sinus 
is wider, shallower, and more triangular. 

Size. — Axis, 7-12ths of an inch ; diameter, 3-12ths of an inch. 

Locality. — HighclifF. 



^^0. 244. Pleurotoma helicoides. F. E. Edwards. Tab. XXXII, fig. 7, r/, fj. 

Pleurotoma turbella. Morr. 1854. Cat. Brit. Fobs., p. 270 (non Lam.). 

P. testa elonffatO'fusifonni, anymtd, transversim lineatd: spird elevatd^ suh-conicd, 
^icuminatd : anfractibus numerosiSy ad Uumeros et prope suturavi bi-carinatis ; marginihm 
^osticis latiusculiSy paulido declivis, sub-rectis; ultimo anfractu brevi, convexiusculo, in canal i 
j^atulo indistincto exeuntCy ad extreniitatem profunde emarginato ; lineis transversis omnlno 
^ineis incrementi eleganter clathratis ; supra margines posticas crebis, exilissimis, rrgu- 
Paribus ; caterum elevatis, acutis, irregularibm : aperturd angusto-ovali ; labro arcuato ; 
^inu lato, brevi, triangularis anticd in margine collocato. 

Shell long, narrow, fusiform, transversely lined : the spire nearly conical, pointed, 
5ind much elevated, being almost twice the length of the aperture. The whorls, nine 
or ten in number, present a narrow, elevated keel round the shoulders, and a sharp, 
raised, ridge-like line, like a second keel, round the edge of the whorls, at a little 
distance from the suture ; these keels give to the spire a screw-like appearance ; in 
the early whorls the keel on the shoulders is transversely denticulated. The posterior 
margins, which slope but slightly backwards, are wide, covering the preceding whorl up 
to the shoulder, and are very obscurely channelled, almost straight ; the last whorl 
is short, convex, and produced in front into a wide and somewhat indistinct canal, 
deeply notched at the extremity. The concentric lines over the margins are rather 
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close-set^ regular, and very slender ; over the middle and front parts of the whorls 
they are sharp, rather distant, unequal and irregular, slender and slightly raised lines 
alternating with other lines thicker and more promin^it ; all are beautifully decus- 
sated by the prominent lines of growth. The aperture is of a narrow, oval form ; the 
outer lip moderately arched, thin and sharp on the edge, and smooth within ; the 
sinus, which is wide, short, and triangular, is placed in the front of the margin, the 
apex being immediately behind the keel ; and the columella is slightly twisted, and 
crested in front. In the specimens from Highcliff the shell is comparatively wider, 
with a shorter spire, but the sculpture is identical. 

This Fleurotoma presents a close resemblance to P. turrella (Lamk.) from the 
Calcaire Grossier, with which, in fact, I had formerly associated it ; but a careful 
examination of a larger series of specimens than I then possessed has induced me to 
change that opinion. In the French ppecies the shell is smaller, the spire much less 
produced, the whorls more convex, the posterior margins more slanting, the body 
whorl more conical, the keel on the shoulder not so prominent, the transverse 
lineation more crowded and less bold and decided in character, and the sinus nar- 
rower, deeper, and placed in the middle of the margin. The English shells present 
altogether a character so distinct, that I am unwilling to regard them even as varieties 
of Lamarck's species. 

Size. — ^Axis, 15-24ths of an inch (16 millim.); diameter, not quite 5-24th8 
(5 millim.). 

Localities. — Barton and Highcliff, at both of which places it is somewhat rare, but 
rather less so at the latter locality. 



Section II. — Shells coniform. 



No. 245. Pleurotoma prisca. Solander. Tab. XXXIII, fig. 1, a — e. 

MuREX PB18CUS. SoL 1766. Brander, F088. Hanton, p. 16, f. 25 and 44. 
Pleukotoma clayiculabis. Lamk. 1802. Ann. du Mus., vol. iii, p. 165, No. 3. 

— — Roiasy, 1804. BufFon, Moll., vol. vi, p. 73. 

— — Lamk. 1816. Tab. Encyclop. et Method., t. 440, f. 4. 

— — Lamk. 1822. Anim. sans Vert., vol. vii, p. 98. 

— PBI8CUS. Sow. 1823. Min. Con., vol. iv, p. 119, t. 386. 

— CLAYICULABIS. Brofigu. 1823. Terr. tert. du Vicent., p. 73. 

— ' — Be. Blainv. 1826. Diet, des Sci. nat., vol. xli, p. 388. 

— PBISCA. De Blainv. 1826. Idem. 

— — Bronn, 1831. Ital. Tertiargeb., p. 47, No. 321. 
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Plbubotoma clayiculaeis. Desk. 1832. Enqrclop. Method. (Yen.), toL m, p. 796, 

No. 12. 

— — Desh. 1824-37. Coq. foss., &c.» de Paris, vol. ii, p. 437> t. 69, 

f. 9, 10, and 15-18. 

— PBI8CA. Desk. 1824-37. Idem, vol. ii, p. 436, t. 69, f. 1, 2. 

— CLAYicnLAEB. PML 1846. Tert. fosn. Magdeburg, p. 63, No. 113. 

— OLAViouLAEis. Bronn^ 1848. Index Palseontol., p. 1002. 

— PSiscA. Bronn, 1848. Idem, p. 1008. 

— CLAYicuLASis. Bouault, 1848. Fobs, da terr. eoc, &c., de Pan (M^m. Soc. 

Geol. de France, 2d ser., vol. iii, p. 481), No. 83. 

— PRISCA. Sow. 1850. Dixon's Geol., &c., of Sussex, p. 102, t. 7, fig. 24 ; 

and p. 119, t. 14, fig. 30. 

— — Bell. 1851. Foss. Nummal. da Comt^ de Nice (M^m. Soc. Geol. 

de France, 2d ser., yol. iy, p. 222), No. 86. 

— OLAYicuLABis. Bell. 1851. Idem, No. 87. 

— — irOrb. 1852. Prod, de Pal^ontol., Yol. iii, p. 359 ; 25« Etage ; 

Parisien, A, No. 404. 

— PBisoA. D'Orb. 1852. Idem, vol. iii, p. 416 ; 25* fitage ; Parisien, B, No. 

1475. 

— CLAYicuLABis. Nyst. 1836. Coq. foss. de Hoesselt, &c., p. 31, No. 79. 

P. testa elongatO'fimformiy sub-plabrd: spird elatd, sub^conicd^ acuminata : anfractibus 
ventricosiSipoatice lineato^marffinatis, ad basin transveraim sulcatis, caterum lavibus ; ultimo 
anfiractu in canali latOy indistincto, exeunlCy ad ewtremitatem^ sub-profunde emarginato : 
aperturd oblongo-ovali ; iabro ali/ormi, tenui, acuto; sinu lato, brevimculo, sub-trigono, 
anticam in marffinem coUocato ; labio antice incrassato, reflexo ; columeild leviter contortd, 
antice crisiatd. 

Shell elongated, fusiform, nearly smooth ; the spire almost conical, pointed, and 
moderately elevated, being of equal length with the aperture. The whorls are slightly 
ventricose; when young, the whole surface is covered with moderately distant, 
concentric, raised lines, in which state it resembles P. Jllosa (Lamk.) ; these lines, how- 
ever^ are lost on the fourth or fifth volution, and the whorls afterwards become 
smooth and shining, except at the base and over the posterior margins, round the 
sutural edges of which last run three or four fine threadlike, raised lines, occasionally 
replaced by two or three shallow, obscure furrows ; the last whorl is nearly conical, 
obscurely sulcated at the base and deeply notched at the extremity ; the anterior canal 
is wide, very short, and indistinct. The aperture is narrow and of an oblong-oval form ; 
the outer lip wing-shaped, projecting towards the front, thin and sharp on the edge, and 
smooth within ; the sinus, which is in the very front of the margin, is wide, moderately 
deep, somewhat triangular in form, and widely rounded at the extremity ; the inner 
lip is much thickened, and is produced and bent outwards in front, giving an umbilicated 
appearance to the columella^ whicli is slightly twisted and prominently crested to- 
wards the base. 

It appears to me to be impossible, satisfactorily, to separate P. clavicularia from 
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the P. prisca of Solander. It is true that in Lamarck's species the shell is smaller and 
narrower, the spire more tapering, the whorls not so ventricose, and the sinus rather 
wider and shallower ; but whether these diflFerences, even when constant, are by them- 
selves of specific value may be questionable : and it must be stated that the English 
shells are variable in the length of the spire and the condition of the whorls, which, in 
some specimens, are less convex than in others, and, in fact, I have, in my collection, 
a Barton specimen which, so far as the proportions and shape of the shell may be 
relied on, cannot be regarded as specifically distinct from P. clavicularis. The only 
distinction to which, apparently, any consideration is due, lies in the condition of the 
sinus. In the shell figured by Deshayes as P^ prisca ^ the sinus is represented as 
placed in the front of the margin with the apex almost on the shoulder, and as being 
deep and rather narrow, with nearly parallel margins ; now, this does not correspond 
with the sinus in Solander's species, which, although similarly placed, is intermediate 
in form between the sinus in P\ prisca of Deshayes and that in P. clavicidaris. I 
have already suggested that the sinus may be, reasonably, expected to be liable to 
variation in its dimensions, and too much importance, therefore, must not be attri- 
buted to mere diflferences in size and proportion. On these grounds, I have, not- 
withstanding the array of authorities against me, considered P. clavicidaris of 
Lamarck as merely a variety of Solander's species. 

Size. — ^Axis, 2 inches and ll-12ths (74 millim.) ; diameter, ll-12ths of an inch 
(23 millim.) The specimen represented by fig. 1 d, is upwards of 3 inches in length ; 
but the body of the shell having been twice broken and repaired by the animal, the 
diameter cannot be accurately stated. 

Localities. — Barton, Highcliff, Bramshaw, Stubbington, Bracklesham Bay. 
French: Grignon, Parnes, Mouchy, Courtagnon, Valmondois, Acy, Tanerou (fide 
Desh.), Cuisse-Lamotte, Marquemont, Saint F61ix, Gomerfontaine, Les Groux, 
Hermes, Chliteaurouge, Mouy, Monneville, Neuvillebosc (fide Graves), Bos d'Arros 
(fide Rouault). Italian: Palarea (Nice), (fide Bellardi), Montecchio-Maggiore on the 
Vicentin (fide Brongniart). 



No. 246. Pleurotoma amphiconus. Sow. Tab. XXXIII, fig. 2, a, b. 

Pleueotoma amphiconus. Sow. 1850. Dixon's Geol., &c., Sussex, p. 183, t. 8, f. 7 and 8. 

P. testa glabra^ angvlo obtuso inaqualiter bipartitd, utrinque conicd ; anfractibus pos- 

tice et antice undulato-sulcatis, caterum lavibus : aperturd angustdy marginibm sub-paralleliSy 

in canalem brevem^ ad extreniitatem profunde emarginatum^ productd ; labro arcuato, ad 

humerum late breviterque sinuato ; labio antice producto^ rejlexo ; columelld cristatd. 

Shell nearly smooth, obtusely angulated at the shoulders, presenting the appearance 
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of two unequal cones placed base to base, the smaller one of which is represented by 
the spire ; the whorls, seven or eight without the pullus, are straight on the sides and 
taper regularly towards the base ; the posterior margins slope gently backwards, con- 
cealing the preceding whorl up to the angle of the shoulder, giving a straight-sided, 
conical shape to the spire, which forms about two fifths of the entire length of the 
shell. Two or three narrow, obscure furrows traverse the space between the suture 
and the shoulders ; and the front of the last whorl also presents numerous transverse, 
-undulating furrows, the ridges between which are a little roughened by the lines of 
growth ; the remaining surface of the whorls is smooth and shining. The aperture is 
long and narrow, with nearly parallel margins, resembling that of a Coney and terminates 
in front in a wide, short, and indistinct canal, deeply notched at the anterior extremity. 
The outer lip is much arched, and presents on the shoulder a very wide, shallow sinus, 
^ith a broadly rounded apex ; the inner lip is elevated and bent outwards at the base, 
giving an umbilicated appearance to the front of the shell ; and the columella is cylin- 
dbrical and strongly crested. 

The present species is distinguished by the inequality of the two cones of which it 
appears to be formed, and by that character and by the wide, shallow sinus it may 
l)e easily separated from P. prisca, which, in other respects, it resembles. It does 
not appear to have an analogue among the French coniform Pleurotomse. 

Size, — Axis, 2^ inches ; diameter, 1 inch. 

Locality. — Bracklesham Bay, to which it appears to be peculiar. I have not met 
ivith it elsewhere, not even at Stubbington or Bramshaw. 



No. 247. Pleurotoma semistriata. Deshayes. Tab. XXXIII, fig. 3 a, 3 i. 

Pleubotoma semistriata. Desk, 1824-37. Desc. des Coq. foss., &c., vol. ii, p. 443, t. G9, 

figs. 5, 6. 
Non Pleurotoma semistriata. Partseh. 1837. v. Hauer. Vorkomm. foss. Thierr. tert. Beck, v, 

Wien ; Jahrb., p. 419, No. 107. 

P. testa diconicdy transvermn obsolete lineatd ; apird elatd^ acumifiatd; anfractihus 
convexxmculxB^ poatice obsolete sulcatis ; ultimo anfractu gradatim attenuato^ conoideo, 
concentrice distanter et exilissime lineato, antice transversim stdcato, ad basin sub-profunde 
emarginato : aperturd elongato-angustd ; labro acuto, aliforme, arcuato ; sinu lato^ trian- 
gtdariy in margine collocato. 

Shell elongated, fusiform, tapering gradually towards each extremity and presenting 
the appearance of two cones placed base to base ; the spire moderately elevated, nearly 
equalling the last whorl in length, and pointed. The whorls, seven without the pullus, are 
slightly convex, smooth and shining ; the posterior margins, which slope gently back- 
wards, present two or three very shallow, nearly obsolete, concentric furrows ; the last 
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whorl is obscurely angolated at the shoulder, and tapers gradually and equally towards the 
base ; it presents, in front, several shallow, obliquely transverse furrows, which become 
more and more feeble as they ascend towards the middle of the whorl, where they are 
replaced by some distant, very slender, scarcely perceptible, raised lines ; the anterior 
canal is wide, indistinct, and rather deeply notched at the extremity. The aperture is 
of a long, narrow, oval shape ; the outer lip much arched, projecting a little towards 
the anterior extremity ; the sinus, which is placed in the margin, is wide, moderately 
deep, and triangular in form ; the columella is cylindrical and slightly oblique ; and 
the columellar lip is elevated and bent outwards, imparting somewhat of an umbili- 
cated character to the base of the shell. 

Although presenting a close analogy with JP. jMrisca^ this Pleurotoma is more sym- 
metrical in its outline ; the last whorl is more regularly conical, and the sinus wider, 
shallower, and more trigonal ; these diflferences and the delicate, transverse linea- 
tion, confined to the middle and upper parts of the whorls, apparently separate the 
present species from Solander's. 

The shells from Baden, to which Partsch gave the specific name semistriatu, are 
fusiform, costellated shells, sharply angulated at the shoulders, and having depressed, 
concave margins ; they are referred to by D'Orbigny, in his ' Prodrome,' as B. wlhsemi* 
striata, while some shells from Tortona, which Bellardi has regarded as also belonging 
to Partsch's species, have been named by him P. Lamarcki. 

Size. — Of the specimen figured, axis, rather more than ll-12ths of an inch, (24 
millim.) ; diameter, 4-12th9 of an inch (9 millim*) 

Localities. — ^Bramshaw. French : Pames, Mouchy (fide Deshayes), Gomerfontaine, 
Gjrpsevil, Amblainville, Chateaurouge, Hermes, Saint F61ix, Acy-en-Mulcien (fide 
Graves) . 



No. 248. Pleurotoma glabrata. Lamarck. Tab. XXXIII, fig. 4. 

Pleusotoma qlabrata. Lamk. 1802. Ann. da Mas., vol. iii, p. 184, No. 4. 

— — Lamk. 1822. Anim. sans Vert., &c., vol. vii, p. 98, No. 9. 

— — Desk. 1824-37. Descr. des Coq. foes., &c., vol. ii, p. 439. t. 69, 

f. 7, 8. 

P. testa utrinque sub-^conicd^ sub-turritd, glabra : spird acuminatd, ultimo anfractu bre^ 
viori : anfractibus conveanusculis, obtuse anfftdatis ; marffinibus posticis anffustis, cavatis^ 
concentrice lineaOs; ultimo anfractu antice transversim sulcato, ad basin emarffinato: 
aperturd elongato^anyustd ; labro tenuis dilatato ; labio antice producto^reflexo ; columelld 
cylindraced, cristatd : sinu lato, brevissimOy in marine collocato. 

Shell doubly conical, somewhat turreted, nearly smooth ; the spire pointed, mode- 
rately elevated, forming nearly two fifths of the whole length. The whorls, eight or nine 
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without the pallus, are slightly convex and bluntly angulated at the shoulders ; the pos- 
terior margins are narrow, rather deeply channelled, very finely plicated round the 
suture, and ornamented with several transverse raised lines, of which the one nearest the 
edge is the most prominent ; the whorls in front of the shoulders are smooth ; the last 
whorl tapers gradually towards the base, and is nearly conical, and over the front part 
presents numerous transverse furrows, which become gradually obsolete as they mount 
towards the middle of the whorl ; the anterior canal is wide, indistinct, and notched 
at the extremity. The aperture is long, narrow, with straight, nearly parallel sides, 
and, like that of P. ampAiconuSy resembles the aperture of a Cone ; the outer lip is 
much expanded, approaching nearly to a semicircle in form, and is thin and sharp- 
edged ; the columellar lip is thickened and produced in front ; the columella is nearly 
cyUndrical, and presents a prominent ridge or crest at the anterior extremity ; and 
the sinus, which is placed in the margin of the whorl, is wide, but very shallow, re- 
sembling in appearance that which characterises Bellardi's section, Paeudotomata. 

I possess only one specimen of this Pleurotoma ; it has attained a larger size than 
that attributed by Deshayes to the French shells, but the relative proportions are 
the same in both. The transverse furrows over the base of the English shell are 
coarser, and extend higher up the whorl than in the French shells, but in other 
respects^ and particularly in the narrow, concave, posterior margins of the whorls and 
t.he peculiar character of the sinus, the two agree. 

Size. — ^Axis, 1 inch and 9-12ths (45 millim. nearly) ; diameter, 9-12ths of an inch 

C19mimm.) 

Localities. — Bracklesham Bay, where it is very rare. French : Grignon, Fames, 

JVfouchy (fide Desh.j, Chauraont, Lattainville, Gomerfontaine, Mouy, Saint-Felix, 

Xlly-Saint-Georges, La Croix blanche near Chambers (fide Graves). 



Genus 27th. Borsonia. Bellardi, 1837, 

CoRDiERiA. Houaulty 1848. 

Among the fossil shells found in the Miocene beds of Turin, occurs one species 
possessing all the general characters of Pleurotoma, that is to say, an elevated, pointed 
spire, a lengthened straight anterior canal, and a wide semicircular sinus, placed in 
the depressed posterior margin of the whorl, but distinguished from the true Pleuro- 
toma by the presence of a single fold on the columella ; and Bellardi, influenced by the 
importance generally attributed to the presence or absence of undoubted folds on the 
columella, was induced to establish the present genus for the reception of the species 
in question. It has been seen that among the English Pleurotomae before described are 
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several, the columellae of which present an oblique, obscure, fold-like callus, similar to 
that which characterises the columella of P. cataphracta (Brocc.) and P. Delucii (Nyst.); 
but in these instances the character is due to a callosity occasioned by the contortion 
of the columella. The fold presented by Bellardi's species {Borsonia prima) is nearly 
transverse, sharp, and well defined, and appears to be a true columellar fold, quite dis- 
tinct in character from the callosity to which I have referred. That author, therefore, in 
defining his genus, has carefully excluded those species which present merely a callus- 
like prominence, distinct from and not to be confounded with the elevated and clearly 
defined fold, characteristic of Borsonia. 

Subsequently other Pleurotomoid shells, from the Eocene formations in the environs 
of Pau, were noticed by M. Rouault, on the columella of which two or three folds 
were found ; and that author, misapprehending apparently the true character of the 
fold in Borsonia, which he says appears to be only a small ridge on the left margin, and 
not a part of the columella, proposed the genus Cordieria for such Pleurotomoid shells 
as possessed two folds or more on the columella. The careful manner in which 
Bellardi has restricted the character of the fold in Borsonia, and the absolute want of 
any distinct generic value in the presence of one or more additional folds, appear to 
render the further division of the group proposed by Rouault unnecessary. 

The genus Borsonia is not admitted by D'Orbigny ; but, without entering into the 
question whether and under what conditions the presence or absence of clearly 
defined folds on the columella is to be regarded of generic value, it is convenient, at 
all events for the present, to retain Borsonia as a well-marked section of a genus 
already overcrowded with species.* 

Two representatives of the genus are found still living, both inhabitants of tropical 
seas. In addition to the species noticed by Bellardi, three other Borsoniae from Biaritz 
and Bos d'Arros, in the neighbourhood of Pau, have been recorded by Rouault. With 
one of these {B. Biaritzana), a species from the middle Eocene beds in England, de- 
scribed by Sowerby as Pleurotoma curvicosta in Dixon's 'Geology' &c., of Sussex, corre- 
sponds so closely that I have not ventured to retain it as distinct. Certain shells from 
Grignon and Parnes, described by Deshayes as Pleurotoma nodularis, present two folds 
on the columella, and will therefore belong to the present genus ; and the description of 
a sixth species {Borsonia sulcata), from the upper Eocene beds, has also been given in 
Professor E. Forbes's memoir on the tertiary fluvio-marine of the Isle of Wight. To 
these two more species are now added. 



* The genus in question establishes a passage between Pleurotoma and Fasciolaria, or rather TurbineUa, 
the folds being higher up the columella and more transverse than those of Fasciolaria, and approaching 
more nearly in position and character to those of Turbinella. 
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No. 249. B0R8ONIA BiARiTZANA. Bouavlt. Tab. XXXIII, fig. 11, a, b. 

BossoNiA BiAEiTZANA. Bxm. 1848. Bull, de la Soc. G^ol. de France, 2^ eerie, vol. y, p. 207. 

— Palensis. Rou, 1848. Idem. 
CoRDiEEiA BiARiTZANA. Rou. 1848. Desc. des Fosa. da terr. Eocene, des En v. de Pau 

(Mem. Soc. Gcol. de France, 2d series, vol. iii, p. 488, 

tab. 17, fig. 5, a, 6, a), 
Pleusotoma cuevicosta. Sow. (uon Lamk,) 1850. Dixon's Geol., &c., Sussex, p. 183, 

Ub. 7, fig. 17. 

— — Morris, 1854. Cat. Brit. Foss., p. 270. 

Fasciolaria biflicata. Sow. 1850. Dixon's Geol., &c., Sussex, p. 184, t. 5, fig. 7. 

— — Morris, 1854. Cat. Brit. Foss., p. 248. 

JB. testa elongatO'fuBiformi, turritd^ longitudindliter nodoso-costatd, spiraliter lineatd : 
9ptrd acuminatdy elevaid, in longitudine aperturam paullo auperanti : anfractibus convexis, 
jooBtice canaliculatis ; costis latis, rotundatis, brevibm ; lineis spiralibm crebris^filiformibm : 
€iperturd oblonffo-ovatd, antice in canali lato brevique exeunte; labro sub-rectOy in margintt 
^nuato; sinu latOy mediocriter prof undo ^ semicirculari ; columelld mb-cylindricd, biplicatd. 

Shell elongated, fusiform, ribbed, and spirally lined; the spire pointed and 
elevated, somewhat exceeding the aperture in length. The whorls, eight or ten 
without the pullus, are convex, and bluntly angulated at the shoulders, and the pos- 
terior margins slope gently backwards and are concentrically furrowed. The longitu- 
^nal ribs are distant, very broad, rounded, and somewhat swelled, so as to become 
almost nodulous, on the shoulder ; the concentric lines are numerous and thread-l'dce, 
€ven and regular on the posterior margins and shoulders of the whorls ; elsewhere 
they are unequal, more prominent ' lines alternating with the slender lines, and all are 
more or less strongly decussated by the lines of growth. The aperture is of an oblong 
ovate form, and terminates in front in a very wide and short, but distinct, canal ; the outer 
lip is nearly straight, and presents a wide but not very deep sinus, placed in the posterior 
margin of the whorl; the columella is somewhat cylindrical and nearly straight, and 
presents, a little behind the middle, two slightly oblique, narrow folds, which do not 
extend to the front of the columella, and which, consequently, are scarcely visible 
unless the outer lip is broken off. 

The specimen figured and described by Mr. Sowerby (loc. cit.) as P. curvicosta, 
forms part of my collection ; at that time the aperture was closed by the matrix, and 
the columellar folds, therefore, were not detected. These folds have since been ex- 
posed to view, and there cannot be now any doubt of the identity of Pleurotovia cur- 
vicosta (Sow.) and Fasciolaria biplicata. 

The shells from Bos d'Arros, described by Renault, apparently do not attain so 
large a size as our English shells ; in them the last whorl is longer, apparently, than 
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the spire, one of the transverse lines near the middle is more elevated than the 
others, and the columella sometimes presents a third fold, much smaller than the 
other two. In all other respects the shells from the two localities agree perfectly, 
and the diflferences do not appear to me to be sufficient to justify their being considered 
as specifically distinct. 

The shells which Rouault, in the first instance, separated under the specific name 
Palemis were subsequently ascertained by that author to be the adult shells of B. 
Biaritzana^ and were united by him to that species. 

Size. — ^Axis, 1 inch and 5-12ths; diameter, 7-12ths of an inch, nearly. 

Zocaiities. — Bracklesham Bay and Bramshaw, at both of which places it is not 
uncommon. French : Bos d'Arros. 



No. 250. BoRSONiA SULCATA. F. K Edwards. Tab. XXXIII, fig. 12, a, b. 

BoBSONiA SULCATA. Morrts, 1856. Forbes's Tert. flovio-mar. Form., &c., p. 154, t. 5, 

fig. 3, 3 a, 3 b. 

B. testa ovatO'/ustformij semi-costatd, transversim sulcata; spird sub-turritdy acuminata t 
anfractibus convexiusculis ; mar^inibus postices excavatis, ad suturam marginatis^ caterum 
lavibus; costis crassiusculis, rotundatis; sulcis transversis siib-distantibus, irregularibus : 
aperturd oblongo-ovatd^ in canaliperbreviy latissimo, exeunte; labro arcuato y postice sinuato, 
intus plicato; sinu lato,patdidumprofundOy^rotundato: columelld oblique biplicatd^ plicis 
sub-aqualibus. 

A small, ovately fusiform shell, longitudinally ribbed and spirally furrowed ; the 
spire, formed of from six to eight volutions, is moderately elevated, rather exceeding 
the last whorl in length, and is somewhat turreted. The whorls are slightly convex ; a 
deep, smooth furrow runs round th^ posterior margins, which are bordered round the 
suture by an elevated, ridge-like line ; the last whorl is nearly conical, and terminates 
in front in a short, but distinct, and very wide canal. The longitudinal ribs are rather 
broad, very short, not extending beyond the middle of the whorls, and are lost on the 
last whorl of the mature shell ; the spiral furrows are wide, rather deep, concave, 
somewhat distant, and separated by spaces wider than themselves, and rounded on 
the upper surface. The aperture is of an oblong-ovate form ; the oliter lip is mode- 
rately arched, sharp on the edge, and plicated within ; and it presents, at the posterior 
extremity, in the marginal furrow, a wide, but not very deep, rounded sinus ; and the 
columella is slightly arched, and bears, about the middle, two nearly equal, moderately 
oblique folds. 

In general aspect this species presents a strong resemblance to Borsonia (Pleuro^ 
toma) nodularis (Desh.) ; but in that species the shell is wider and shorter, and the 
surface is nearly smooth, except over the canal, which is traversed by a few concentric. 
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raised lines, so faint as to be scarcely visible to the naked eye ; the longitudinal ribs 
also are thicker and more distant, and they extend to the very front of the whorl. 

Size. — Axis, rather more than 6-^1 2ths of swi inch; diameter, rather more 'than 
2-12ths of an inch. 

I/Ocalities.—'EedLdon Hill, and Colwell Bay, Isle of Wight ; and HordweH. 



No. 251. BoRSONiA SEMicosTATA. F. H. Eduoards. Tab. XXXIII, fig. 13, c, I. 

B. testa ovato-fu8ijdn)d^ aenn-coalatd, omnino ^piraliter lineatd: 9pird elaid^ i-urrild : 
anfractibus convewiusculis^ postice canaliculatia ; coatia numeroaia^ rotutidatis ; Uneia api- 
raiiiua eievatia, acutia, aupra marginea ^nfracluum exilibua, re^idaribua ; calerum trreffu- 
laribua^ aub-diatantibua, duabua aUb^mediania elaiioribua : apertutd oblongo^ovali^ in canalem 
latum perbrevem productd; labro levifer arcuatOy poatice aznuato^ intua lavi; columella 
oblige ineqtuditer ^iplicatd, plied untied minori. 

Shell small, ovately fusiform, longitudinally nbbed, and covered with raised, con- 
centric lines ; the ispire tuoreted and elevated, exceeding the aperture in length. The 
whorls, which are six in number without the pullus, are convex, and channelled round 
the posterior mar^s ; the last whprl is rather suddenly contracted towards the front, 
tapering thence gradually towards the base, where it terminates in a very short, wide 
canal. The ribs are rather . numerous, not very broad, rounded on the upper surface, 
of equal thickness, and short, ending abruptly where the whorl contracts ; the trans- 
verse lines over Ihe . posterior margins are. v£ry fine, even, ^d regular; a sharp, 
elevated line crosses the shoulders, in front of which appear four other elevated lines, 
which gradually become more and morq prominent and distaiit as they recede from 
the shoulders.; the front two are more .prominent and wider apart than the rest,; they 
are separated by. a broad, concave furrow, and swelled into £mall, tooth-like knobs, 
where they cross the longitudinal ribs ; the lines over the front pajt of the whorl and 
the canal are irregular and very obscure, almost obsolete^ The aperture is of an 
oblong-oval. shape; the outer lip is very slightly arched, and presents a shallow and 
not very wide, Tounded sinus, placed in the ma];ginal depressioa; the columella 
is nearly straight, and furnished with two imequal, oblique folds, ^placed near the 
middle, the front one of which is the smaller. 

In general aspect, this shell so closely resembles Boraonia auleata^ that a doubt 
may fairly be raised whether it ought. not to be regarded as a variety of that species. 
It will be seen, however, on comparison, that in £. sulcata the spire is longer, that 
the posterior margins are not so wide nor so deeply channelled, and that they are 
spirally lined, and not smooth ; that the costee are narrower and more numerous, and 
the transverse ornamentation quite distinct in character ; that the outer lip is not so 

42 
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much arched, and is smooth within ; and that the columellar folds are more oblique, 
more unequal, and not so prominent. 

Size. — ^Axis, 4-12ths of an inch ; diameter, rather less than 2-12ths of an inch. 

Locality. — ^Barton, where, apparently, it is rare. 



No. 252. BoRSONiA linbata. F. E. Edwards. Tab. XXXIII, fig. 14, a, h. 

B. testa parvdy ovato-fusiforrni^ sub-turritd, lineis spiralibus costellisque lonyitudinalibus 
sese dectissantibuSy omnino clathratd: anfractibus conveons^ postice sulco concentrico pro- 
funde exaratis, ad suturam lineattMnarffinatis ; lineis spiralibus elevatis^ irregularibus ; cos- 
tellis numerosiSf anyustis, pliciformibtts^ arcuaiis : aperturd oblongo-ovaH^ antice in canali 
breviy latiusctdOy exeunte; labro sub-recto ^ postice profunde sinuato, intils plidfere ; colu- 
meUdparum tortuosd, biplicatd. 

Shell small, ovately fusiform, sub-turreted, and ornamented with concentric lines 
and longitudinal ribs, imparting to the surface, by their decussation, the appearance 
of a fine lattice-work ; the spire is of equal length with the aperture, and is rather 
thick and pointed. The whorls, five or six without the puUus, are convex ; the 
posterior margins slope very gently backwards, and are traversed by a deep, but not 
very wide, furrow, feebly crenulated ; the sutural edge is bordered either by a single, 
rather thick, elevated line, sometimes granulated, or by a narrow band, formed of two 
elevated lines, separated by a shallow, but perspicuous furrow ; the longitudinal ribs, 
which are subordinate in character to the concentric luies, are not very prominent, 
but numerous, narrow, fold-like, oblique, slightly arched, and sharply defined at their 
posterior extremities by a concentric line, which borders the marginal furrow and 
gives an angulated appearance to the shoulders ; in front of this are two equal, closely 
set, not very prominent lines, and to these succeed other sharp, equal, transverse 
lines, which become gradually more distant until they reach the anterior canal, over 
which the transverse lines again approach more closely. The aperture is of a rather 
narrow, oblong-oval form, and is produced in front into a short, moderately wide, canal ; 
the outer lip is nearly straight, and presents, at the posterior margin, a deep, semi- 
elliptical sinus ; the columella is slightly twisted, and bears at the middle two oblique 
and nearly equal folds.. 

This well-marked species is found at Highcliff ; it is somewhat rare. 

Size. — ^Axis, 7-24ths of an inch ; diameter, 2-12ths of an inch. 



CONIDiE. 



LIST OF GENERA AND SPECIES. 



CoNUSy Linn, .... 

Cotuu antediluvianus, Desk, {nee Brug. nee Lamk.) 
concinnus, Sow.f t. 24, fig. 13, a — e 
eoreulum^ Sow, • • 

deperditus, Brug.^ t. 25, fig. 2, a — e 
deperdiiusy Sow. {non Brug,) 
diadema, Edw,, t. 24, fig. 8, a — d 
diveni/ormiif Sow. 
Lamarckii, Edw., t. 25, fig. 3, a — c 
pyri/ormie, Sow. 
lineatuB, Sol., t. 24, fig. 10, a — c 
scabricalus, Sol., t. 24, fig. 9, a — c 
▼elatos. Sow., t. 24, fig. 12 • 

CoNonBis, Swaim • 

CoQorbia alatus, Bdw.^ t. 25, fig. 1, a, 6 

dormitor, Sol., t. 24, fig. 11, a — e 

^^UBOTOMA, Lamk. • , 

Sect. l.—ShelUfimform. 

A. Sinns in the posterior margin of the whorl. 

iirotoma acuminata, 5oio., t 27, fig. 3i a — d . 
acndeosta, Nyst^ t 28, fig. 14, a — e • 
attenoata, Sow.^ t. 27, fig. 6, a — c . 
biconna, Edw.^ t. 33, fig. 7, a, 5 
bracheia, Edw.^ t 29, fig* 9> a» 6 
brevirostnim, Sow.^ t. 29, fig. 6, a, 6 
coarctata, JSdW., t. 28, fig. 12, a— c . 
cocciphora, Edw.^ t. 26, fig. 2 
cochlia, JSkfio., t. 33, fig. 6 
conica, J!?!A9., t. 27, fig. 8 • 
conoides, Sol.^ t. 33, fig. 5, «, 6 
constricta, Edw.^ t. 29, fig. 1, a — e . 
craasa, Edw,^ t. 26« fig. 1, a — d 



PAoa 

187 
194 
196 
199 
191 
194 
190 
190 
194 
190 
199 
198 
193 

202 

202 
200 

203 



230 
249 
237 
318 
263 
258 
245 
217 
272 
239 
317 
256 
212 



PAOB 

Pleorotoma craaricosta, Edw., t. 26, fig. 10, a, 5 • 225 

eurvieoeia, Sow. • • 327 
cymeea, Edw., t. 26, fig. 4, a, b; and 

t. 27, fig. 9 • . 215 

dentata, Lamk,, t. 26, fig. 5 . 220 

desmia, Edw., t. 27, ^g. 5 • 240 

dilinom, Edw., t. 28, &g. 15, a, 6 . 252 

disaimillB, Edw., t. 28, &g. 7, a-^-e . 246 

exorta, Sol., t. 26, fig. 12, a, 6 • 223 

Fisberi, Edw., t. 31, fig. 14, a, 6 . 269 

formoea, Charlesw. . • 264 

fiisiformia, Sow., t. 27, fig. 1, a, 6 . 228 

gomphoidea, Edw., t. 28, fig. 13, a—/ 247 
gonioea, Edw., t. 25, fig. 10 .213 

granulata, Lamk,, t. 28, fig. 4, a — e . 264 

Headonenais, Edw., t. 28, fig. 1 7, a — c 265 

helicoides, Edw., i. 32, fig. 7, a, 6 . 319 

helix, Edw., U 25, fig. 7, a, b • 209 

inarata, Sow., t. 25, fig. 6 . . 208 

inflexa, Lamk., t. 28, fig. 3, a—e . 242 

innexa, Sol., t. 28, fig. 1, a — e . 241 
Keelei, Edw., t. 26, fig. 6 . .219 

Isevigata, Sow., t. 26, fig. 9, a, b . 227 

lanceolate, Edw., t. 26, fig. 1 1, a, 6 . 226 

Lehonii, Rou., t. 31, fig. 13, a, 6 • 271 

lepta, Edw., t. 28, fig. 10, a-^-e . 244 

lissa, Edw., t. 28, ^f;. 5, a, b . 268 

madlenta, Sol., t. 26, fig. 13, a, 6 . 224 

macrura, Edw., t. 33, fig. 8,a,b . 271 

microcheila, Edw., t. 28, fig. 8, a—/ 245 

microdonta, Edw., t. 27> fig. 4 . 236 

nodoaaria, Edw., t. 29, fig. S, a, b . 261 

noduloaa, Lamk., t. 29, fig. 7, a — c • 260 
planetica, Edw., t. 26, fig. 3 .212 



CON ID JJL— LIST OF GENERA AND SPECIES. 



PaOB 

PleuKotoraa plicata, Lam^., t; 28^, %. .II, a — e •: 248 

pupa, Edwi, t. 28, fig< 9, a^r^ . 253 

pjrrgota, Edw.i U 28i-<fig. 15, a— « . 257 

pyralaU, JDeihi, t. 27, fig. 7, a. 6 • 232 
rostrata, Sol., t. 20, fig. 8, fl--e .218 

scabrioBcnla, Fdw,, U 29, fig. 2,*a — e 254 
iemicolon. Sow. • .242 

Bindonata, £(&9^ t. 29, fig. 1 2^ a, 6 • 263 

Btena, Edw., t. 25, fig. 4, a, 6 ^ . 207 

^ iubula, JScTm?., t. 29, fig. 13, a, b . 267 

iulcttlo«a, Edw., t. 27, fig. 2k:«— c . 229 

Bymmetrica, Edw,, t. 25, fig. 5, a, 6 . 209 

Tallayignesii, l^mi., t. 33, fig. 9. a, b . 270 

terebralis, Lamk., t. 27, fig. 10, a—k 233 

teretrcoBta, Edio,, t. 29, ^i. 5,0-^ . 250 

tereinvLtn, Edw., t. 25, ^g;. S a— h . 210 

textflibsa, Desh,, t. 26,-fig. 7 . 222 

transversaria, Lamh, t. 25, fig. 9, a, & 214 

(ransversartat Sow, (aon Zam^.) . 213 

tricincta, Edw,, t. 28, fig. fi, a, 6 . 252 

turgidala, Edw,, t. 29, fig. 4, a — c • 25 1 

turpii, ^«?i«T., t. 28, fig. 2; fl— c . 267 

iurrelia, Morr. Cat. {non- Lamk.) • 319 

undata, Lamk., t. 29, fig. 11, a, d . 261 

^ terticillum, Edw., t. 29, fig, 3, a — e . 255 

Ticina, Edw., t. 29, ^s- 10^ a, d • 266 

Sect. l.-^ShdUfimfopn (continued). 
, B.. SinoB on the Bhonlder of the whorl. 

?lf arotema abnormlB, Edw,, t. 30, fig. 14, a, 6 . 294 

acutiaiBQata, Edw.^ t. 32, fig. b, a,b . 306 

SBpera, Edw., t 29, fig. \^a,b . 273 

cdlifera, Sdw.^ t. 30, fig9. 9/10,1 1, a, b 29L 
eataphraeta, Morr. €at. Ist Edii. 

(fumBfoee.) . • .311 

cedilla, Edw., t-. 31, ^g. 5ra, b . 300 
eoUm, Sow. . . .311 

comma, Sowv, t. 30, fig. 2 . . 281 

conifera, ^^19., t. 31, fig. 3, a, 6 • 274 

crebrilinea, Edw., t 30, fig. 6, a — e» 290 

cnrta, Edw., t. 31; fig. 2, 4^ 6 . 30& 

denticula, Ba$t., t. 30, fig^ 7» a — h • 286 

diyisa, Edw., t. 31, fig. 17, a, b • 278 

fasciolata, Edw., U 30, fig^ 12, ff, d . 28& 

flexuosa, Mumt., t 32, figf 8, a — c. . 302L 
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Pleorotoma gentilia. Sow., t. 30, fig. 1, 

granata, Edw,, t. 3l» fig. 7, a 
Hantoniensis, Edw^, t.31, fig. 8, a — e 
hemileia, Edw.^ t. 32, fig. 13, a, b 
insignis, Edw,^ t. 32, fig. 14, a, b 
Koninckii, Nyat, t. 29, fig. 15, a, 6 
IseyiuBcnla, Edw,, t. 32, ^g. 9, #, 6 
ligata, Edw., t. 32» fig. 12, a, ^ 
liftia, Edw,, t. 32, fig. 3, a—e 
mixta, Edw,, t. 30, fig. 5, a, b 
monerma, Edw., t. 32, fig. 1, a — e 
obBCurata, Sow., t. 31, fig. \, a, k 
parilia, Edw,, t. 31, fig. 10, 
plebeia. Sow. 

Prestwichii, Edw., t. 30, fig. 3; 
puellit, Edw,, t. 31, fig. 15, a, 6 
pnpoides, Edw., t. 32, Gg. 11, a, b 
reticulosa, Edw,, t, 32, fig. 4, a, b 
'" ToteVLdL,' Edw,, t. 31, fig. 4, a, d 
rotundata, Edw,, t. 31, fig. 9; a, b 
Bca!arata, Edw,, t. 31, fig. 6, a, d' 
Selysii, DeKou,, t. 29, fig. 17, 
siroillinia, Edw,, t. 30, fig. 4, a — e 
tseniolata, Edw., t. 30, fig. 13, a — e 
turMda, Stdt", t. 32, ^g. 2, a-^ 
yariaDB, Edw,, t. 31, fig. 12, a,br 
yariati^ Edw., t. 31, fig. W 
Volgeri, Phil., t. 30, fig^ 15, a-^ 
Waterkeynii, Nytt^ t. 30, ^g. 8, a — 
Wetherellii,^ Edw., t. 29, fig. .16, a—, 
Woodii, Edw,, t. 32, fig. 10, a,b 
zeUi, Edw.it. 31, fig. 16 . 
aonulata, Edw,, t. 32,* fig. 6, a, b 

Sect. II. — Shells coniform. 

' Pleuvotoma amphiconns, Sow.\ U 33, fig. 2, a,b • 
eltmieularis, Lamk* 
glabrata, Lamk., t 38, fig. 4 
priaca, SoL, t. 33, fig. I, a^e 
MniBtriata, JDeth., t. 33, fig. 3, a, b • 
BoRSONfA, Bell. . • ' 
Boraonia Biaritzana, iSov^ t. 33, ^g. 1 1, a, 6 . ; 
hnteLtELiEdw., t. 33, fig. 14, a, 6 .3 

Bemicostata, Edw., t. 33-, fig. 13, i^ 6 .3 
sulcata, Edw., t. 33, fig. 12, a, d v ^^ 



TAB. XXVIIL 



Note. — The lines indicate the actual dimensiona of the epecimena. 
Fig. 

1. Pleurotoma innexa. No. 162, /?. 241. 

a. Side view of young shell, nat. size ; from Barton. 

b. Ditto of adult shell, nat. size. 

c. Ditto of body-whorl, magnified. 

2. Pleurotoma turpis. No. 189,jd. 267. 

a. Side view, nat. size ; from Clarendon. 

d. Ditto of body-whdri, magnified: 
c. Back view, nat. size. 



ADDENDA AND COREIGENDA. 



Page 256, line 13, dele Barton. 
„ 274, last line, add Brook. 
„ 275, first line, for fig. 13, a, h, read fig. 15, a, b. 

279, line 25, for Hampstead Eailway Tunnel, substitute Potter s Bar. 

282, last line, add Highgate, Potter's Bar, and Southampton. 

285, line 17, add Hornsey. 

290, line 16, for fig. 8, a — c, read fig. 6, a— c. 

295, line 8, add Highgate. 

300, last line, add Highcliff. 
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a. Back view, magnified ; from Potter's Bar. 

d. Ditto of body-whorl and part of the spire, magnified. 

7. Pleurotoma dissimilis. No. 167 ^ p. 246. 

a. Side view, magnified ; from Highcliff. 

d. Front view, ditto. 

c. Ditto of body-whorl, magnified. 

8. Pleurotoma microcheila. No. 166, jd. 245. 

a. Back view, magnified ; from Highcliff. 
6. Front view, magnified. 

c. Side view of body- whorl, and part of the spire, magnified. 

d. Front view, magnified (ywcproducta); from Highcliff. 

e. Back view, magnified (ditto). 

/. Front view of body whorl, magnified (ditto). 



Fig. 

9. Pleurotoma pupa. No. 1 75, p. 253. 

a. Side view, magnified ; from Highcliff. 

b. Ditto of bttdy- whorl, magnified. 

c. Front view, magnified. 

10. Pleurotoma lepta.. No. 164yj9v944- 

a. Side view, magnified ; from Stubbiii^gton. ^ 

b. Ditto of body-whorl, magnified. • r 

c. Back view, magnified. 

11. Pleurotoma plicata.' No. 169, p. 248. "'^ 

a. Front view, nat. size ; from Bramsbaw. 

b. Ditto of body- whorl, and. part of the spire, magnified. 

c. Back view, nat size. . , 

12. Reurotoma coarctata. No« 165, j9. 245. 

j^ - a. Back view, magnified ; from iSigbcUff. ** 

b. Front view, ditto. 

c. Side view of body- whorl, magnified. 

13. Pleurotoma gomphoidea. No. 168, j^. 247. 

a. Back view, nat. size ;- from Highcliff. 

b. Front view, ditto. 

c. 'Ditto of bodj^l^horl, and part.iof tha spire, magnified.;^ 

d. Back view, nat. nbe ; from ClarendQiit, . 

e. Ditto of bodj^*whorl, dagpjfied/"* ' . ^ 
/i. Front view (var. avita)\ nat. size'; from Sout^unpton. 

/2. Ditto (ditto) magnified. 
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Pleurotoma acuticosta. No. 170,/?. 249. 

a. Back view, nat. size ; from Barton. 

b. Front view, ditto. 

c. Ditto of body-whorl, and part of the spire, magnified. 

■'Mb 

15. Pleurotoma dilinum. No. 173, p. 252. 

a 1. Front view., mamified ; from Alum Bay (Strat. No. 29, PrestwO 
a . Side. view, magnified.. ^ 

b. Ditto of body-whorl, magiiified. 

1 6. Pleurotoma pyrgota. No. 1 79, p. 257. 

a. Back view, nat. size ; from Bramshaw. 
i. Front view, ditto; 

c. Ditto of body-^whorl, and part of the spire, magmfied. 

17. Pleurotoma Headonensis. No. 187,je?. 365. 

a. Back vieWi magnified ; from Headon Hill. 

b. Ditto of" ^dy-wborl, and part of the spirei magmfied. 

c. Front view*, magnified. 
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TAB. XXIX. 



Note. — The lines indicate the actual dimensions of the specimens. 
Fig. 

1 . Reurotoma constricta. No. 1 78, p. 256. 

a. Side view, natural size ; from Barton. 
i. Ditto of body-whorl, magnified. 
e. Front view, nat. size. 

2. Pleurotoma scabriuscula. No.,1 76, p. 254. 

a. Back view, magnified ; from Highcliff. 

b. Side view, ditto. ^^^ 

c. Ditto, ditto. ;. 

3. Pleurotoma verticillum. No. 177,/?. 255. 

a. Back view, nat. size ; from Batrton. 

b. Ditto of bodj^- whorl, and part of the spire, magnified. 

c. Front view, nat. size. 

4. Pleurotoma turgidula. No. 172, p. 25 L 

a. Back view, nat. size ; from Alum Bay (Strat, No. 29, Prestw. ?) 
6. Side view, ditto. 

c. Ditto of the^dy-whorl, niagnified. 

5. Pleurotoma teretioosta. "No. 171,/?. 250. 

a. Back view, nat. size ; from Highgate. 

d. Ditto, magnified. 

c. Ditto, (var. soror\ nat. size ; frgm Southampton. 

d. Ditto, (ditto) magnified. 

6. Pleurotoma brevirostrum. No. 1 80, /?. ^58. 

a. Back viejar, nat. size ; from Muddiford ? {Mu8. Saw.) 

b. Front view, ditto. 

7. Pleurotoma nodulosa. No. 1 81,/?. 260. 

a. Back view, nat. size ; from Stubbington. 

b. Front view, ditto. 

c. Side view/magnified. 

8. Pleurotoma nodosaria. No. 182,/'.261. 

a. Back view, magnified ; from Southampton. 

b. Front view, ditto. 



Kg. 
9. FleurotifHna brachipa. No. 184, jt?. 263. 

a. side vie W|. magnified; from Barton. ^ 

d. Ditto, ditto. 

' . • ■ * ... 

• ■ 

10. JPkurotoma vicina. No. 188,/?. 266. 

a. Side view, magnified ; from Alum Bay (Strat. No. 29, Prestw.) 
d. Front view, ditto. 

1 1 . Pleurotoma undata. No. 1 83, j).26l. 

a. Back view, nat. size ; from Stubbington. 

b. Front view, ditto. 

1 2. Pleurotoma sindonata. No. 185, jd. 263. ^ 

a. Side view, magnified ; from Stubjbington.., 

b. Front view, ditto. , ^ 

1 3. Pleurotoma subula. No. 190,/?. 267. 

a. Back view, nat. size ; from Basingstoke. 

b. Ditto, magnified. 

14. Pleurotoma aspera. No. 197,/?. 273. 

a. Bac^ view, nat. size ; from Bdrton. ' 
: «. Side view, ditto-; ffOmHighcliff. 
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15«. Pleurotoma Koninckii. No. 204,/?. 279«'-* 

a. Front view, nat. size ^ from Railway Tunnel, Hampstead. 

b. Back view, ditto. 

1 6. Pleurotoma Wetherellii. No. 21 1 , /?. 285. - 

a and d. Back views of young shells, nat. sizes from Highgate. 

b. Back view of adult shell, / ditto ; {Mus. Weth.) 

c. Front view of ditto., ^ 

*• •• ' 

17. PJeurotoma Selysii. No. 203,/?. 278. 

a. Front view of shell of mid-growth, nat. size ; from Muswell Hill 

{Mu8. Weth.) 

b. Side view ditto, ditto. 

c. Back view of adult shell, nat. size (Mus. Weth.) 
A Ditto of shell of mid-growth, ditto (ditto). 
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TAB. XXX. 



Note.— The lines indieaie the aohial dmeneione qf the apeeimene. 

Fig. 

1. Pleurotoma gentilis. No. 205,/?. 280. 

a. Front view, natural size ; from Bracklesham Bay. 
d. Back view, ditto. 

c. Part of the body-whorl, magnified. 

2. Pleurotoma comma. No. 206, jd. 281. 

Front view, nat. size ; from Stubbington. 

3. Pleurotoma Prestwichii. No. 207, p. 282. 

a. Back view, nat. size ; from Clarendon. 

d. Part of the body-whorl, magnified. 

c. Back view (var.), nat. size. 

d. Side view (var.), ditto. 

4. Pleurotoma simillima. No. 208, p. 283. 

a. Back view, nat. size ; from Clarendon. 
6. Side view, ditto. 

c. Part of the body-whorl, magnified. 

5. Pleurotoma mixta. No. 201,/?. 277. 

a. Back view, nat. size ; from Barton. 

d. Front view, ditto. 

6. Pleurotoma crebrilinea. No. 214, p. 290. 

a. Back view, nat. size ; from Stubbington. 
d. Front view, ditto. 

c. Part of the body-whorl, magnified. 

7. Pleurotoma denticula. No. 213, jp. 286. 

a. Back view, nat. size ; from Bracklesham Bay. 

d. Part of the body-whorl, magnified. 

c. Back view, nat. size ; from Barton. 

d. Ditto (var. longava), nat. size; from llighgate. 

e. Ditto (var. macrobia), ditto ; from Clarendon. 

/. Ditto {vsLT.ffracilenta), ditto ; from Brook, in the New Forest. 

ff. Side view' {y^r, conulus) , ditto; from Barton. 

A. Back view {v^r. odontellaj, ditto; from Col well Bay. 



Fig. 

8. Pleurotoma Waterkeynii. No. 200,/?. 275. 

a. Front view, nat. size ; from Potter's Bar. 

b. Back view, ditto. 

c. Part of the body- whorl, magnified. 

9. Pleurotoma callifera. No. 215, j9. 291. 

a. Front view, magnified ; from HighclifiT. 

b. Side view, ditto. 

10. Pleurotoma callifera, var. monilifera. No. 215, jd. 291. 

a. Back view, nat. size ; from Barton. 

b. Front view, ditto. 

11. Pleurotoma callifera, var. raphium. No. 215,/?. 291. 

a. Back view; magnified ; from Highcliff. 

b. Side view, ditto. 

1 2. Pleurotoma fasciolata. No. 212, /?. 286. 

a. Back view, shell of mid-growth, nat. size ; from Highgate. 

b. Front view, adult shell, ditto ; from Railway Cuttir 

Kilbum. 

13. Pleurotoma taeniolata. No. 210, je?. 284. 

a. Back view, nat. size; from Cuffell {Mus. Prestw.) 

b. Front view, ditto. 

c. Part of the body-whorl, ditto. 

14. Pleurotoma abnormis. No. 218, p. 294. 

a. Back view, nat. size ; from Highgate. 

b. Front view, ditto. 

15. Pleurotoma Volgeri. No. 199, p. 275. 

a. Back view, nat. size ; from Potter's Bar. 

b. Ditto, magnified. 
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TAB. XXXI. 



Note. — The lines indicate the actual dimensions of the specimens. 
Fig. 

1 . Pleurotoma obscurata. No. 220, p. 296. 

a. Front view of shell of mid-growth^ nat. size ; from Bracklesham Bay. 
6. Back view of adult shell, ditto. 

2. Plem'otoma curta. No. 230, jt7. 305. 

a. Back view, magnified ; from Alum Bay (Strat. No. 29, Prestw.) 

b. Front view, ditto. 

3. Pleurotoma conifera. No. 198,jd. 274. 

a. Back view, nat. size ; from Bracklesham Bay. 
6. Front view, ditto ; from Bramshaw. 

4. Pleurotoma rotella. No. 223, jd. 299. 

a. Back view, magnified ; from Highcliff. 

b. Side view, ditto. • 

5. Pleurotoma cedilla. No. 224, p. 300. 

a and b. Back views, magnified ; from Barton. 

6. Pleurotoma scalarata. No. 219, p. 295. 

a. Back view, nat. size ; from Bramshaw. 

b. Side view, ditto. 

7. Pleurotoma granata. No. 234, jt7. 308. 

a. Front view, nat. size ; from Highgate. 

b. Back view, ditto. 

c. Part of the body-whorl, magnified. 

8. Pleurotoma Hantoniensis. No. 240, p. 315. 

a. Back view, shell of mid-growth, nat. size ; from Lyndhurst. 

b. Side view, ditto, ditto ; from Brockenhurst. 

c. Front view, adult shell, ditto. 



Fig. 

9. Pleurotoma rotundata. No. 233, j). 307. 

a. Front view, nat. size ; from Highgate. 
d. Front view, ditto ; from Potter's Bar. 

10. Pleurotoma parilis. No. 235, jt?] 309. 

a. Side view, nat. size ; from Highgate. 
6. Part of the body-whorl, magnified. 
c. Front view, nat. size. 

1 1 . Pleurotoma variata. No. 228, p. 303. 

Front view, ms^gnified ; from Clarendon. 

1 2. Pleurotoma varians. No. 217,/?'. 293. 

a. Side view of young shell, magnified ; from Highcliff. 
. 6. Back view, adult shell, nat. size. 

13. Pleurotoma Lehonii. No. 194,jt7. 271. 

a. Back view, nat. size; from Highgate {Mus, Weth.) 

b. Back view, magnified. 

14. Pleurotoma Fisheri. No. 1 92, p. 26^. 

a. Front view, nat. size; from Bpook (New Forest). 

b. Back view, magnified^ 

15. Pleurotoma puella. No. 25l, jp. 305. 

a. Front view, nat. size ; from Barton. 

b. Back view of the body-whorl, magnified. 

16. Pleurotoma zeta. No. 209, jt?. 284. 

Back view, nat. size ;' from Bracklesham Bay. 

17. Pleurotoma divisa. No. 202,/?. 278. 

a. Front view, shell of fnid-growth, i^t. size; from Bracklesham Bay, 

b. Back view, adult shell, ditto. 
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TAB. XXXII. 



Note — The lincB indicate the actual dime§ionM of the tpeeimena. 
Fig. 

1. Pleurotoma monenna. No. 216, je?. 292. 

a. Back view, young shell, nat. size ; from Highcliff . 
d. Side view, adult shell, ditto. 
c. Part of the body- whorl, magnified. 

2. Pleurotoma turbida. No. 237, /?. 3 1 1 . 

a. Side view, adult shell, nat. size ; from Barton. 

6. Back view, shell of mid-growth, nat. size. 

c. Side view, ditto ditto ; from Highcliff. 

3. Pleurotoma lima. No. 221, /i. 296. 

a. Side view, shell of mid-growth, nat. size; from Barton. 
d and c. Back views, adult shells ; ditto. 

4. Pleurotoma reticulosa. No. 222, p. 298. 

a. Side view of young shell, nat. size ; from Barton. 

b. Back view, adult shells, ditto. 

5. Pleurotoma acutisinuata. No. 232, jd. 306. 

a. Side view, nat. size ; from Bracklesham Bay. 
6. Outer lip, showing the sinus, magnified. 

6. Pleurotoma zonulata. No. 241 , j9. 317. 

a. Back view, magnified ; from Barton. 
6. Side view, ditto. 

7. Pleurotoma helicoides. No. 244, jd. 319. 

a. Side view of young shell, magnified ; from Barton. 
6. Ditto of adult shell, ditto. 

8. Pleurotoma flexuosa. No. 226, p. 302. 

a. Front view, nat. size ; from Shinfield {Mus. Prestw.) 
6. Back view, ditto, from Clarendon. 

c. Front view of the body-whorl of fig. a, magnified. 
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9. Plearotoma lamoscula. No. 236, 9. 310. 

a. Back view, nat size > from BrockenhorsU 
^. Ditto of the bodfy-whorl, magnified. 

m Plewotoma WoodiL No. 229, /i. 304. 

a. Back view, magnified; from Headon HiU. 
6. Ditto, of the body-whorl, magnified. 

1 1 . Pleurotoma pupoides. No. 227, p. 302 

a. Back view,' nat. size ; from Clwendon. 

b. Ditto of the body- whorl, ''magnified. > 

12. Pleurotoma ligata. No. 238, /i. 313. '■ • ^ : 

a. Front view of shell of mid-growth, nat. size ; . from Bramshaw. 
6. Side view of adult shell, ditto. 

- « 

13. Pleurotoma hemileia. No. 239,/?. 314. 

a. Front view, nat. size ; from Akun Bay (Strat. No, 29, Prestw.) 
6. Back view,- "ditto. 



• V 



1 4. Pleurotoma insignis. No. 225, je?. 301 . 

a. Back view, magnified ; from Alum Bay (StratrNo. 4, Prestwf) 

b. Part of the body-whorl, much' magnified. 



4 ' ■ 



f ■>' 



i I. 






• • •- f 1 



« t 



t s* 






♦ 



a- b e 

M4 



♦ 



a hA 






^c a. h 



3Z 



f ♦ 



♦ 



+ 



TAB. XXXIII. 



NoTB. — The lines indicate the actual tUmenaione of the speciment. 
Fig. 

1. Pleurotoma prisca. No. 245, jd. 320. 

a. Side view of adult shell, nat. size ; from Barton. 

b. Side view of young shell, ditto. 

c. Front view of adult shell, nat size ; from Bramshaw. 

d. Front view ditto, ditto ; from Barton. 

e. Side view of shell of mid-growth, ditto ; from Bracklesham Bay. 

2. Pleurotoma amphiconus. No. 246, p. 322. 

a. Side view of shell of mid-growth, nat. size ; from Bracklesham Bay. 

b. Back view of adillt shell, ditto. 

3. Pleurotoma semistriata. No. 247, p. 323. 

a. Back view, nat. size ; from Bramshaw. 

b. Front view, ditto. 

4. Pleurotoma glabrata. No. 248, p. 324. 

Front view, nat. size ; from Bracklesham Bay. 

5. Pleurotoma conoides. No. 242, p. 317. 

a. Back view of adult shell, nat. size ; from Barton. 

b. Side view of shell of mid-growth ; ditto. 

6. Pleurotoma cochlis. No. 196, jo. 272. 

Back view of adult shell, nat. size ; from Shinfield {Mus, Presfio.) 

7. Pleurotoma biconus. No. 243, p. 318. 

a. Back view of adult shell, magnified ; from HighcUff. 

b. Side view, ditto. 

8. Pleurotoma macrura. No. 195, p. 271. 

^ a. Back view of shell in the matrix, nat. size ; from Finchley. 
b. Part of the body-whorl, magnified. 
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Fig. 

9. Pleurotoma Tallavignesii- No. 193, p. 270. "* 

a. Side view of young shell, magnified ; from Nuneham. 
d. Back view of adult shell, nat. size ; from Southend {Mus. Pi^^jfiw; 
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£0. Metulajuncea. 

a. Back view, nat size; from Barton. 

b. Side view, ditto. 

c. Front view, ditto. 
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il. Borsonia Biaritzana.^ No. 249, ». 327., . ,. ^^ ' . 

a. Front view, naL si|e^ from Branishaw. 
3. Back view, ditto ;' from Bracklesh'am Bay. 

The specimen represented by fig. 11, b, is that figured and d^ribed 
in Dixon's 'Geology, &c., of Sussex/as -Rwcio/«ri« bipUcata. 

12. Borsonia sulcata. No. 260, p. 328. 

a. Front view, magnified; from Col well Bay. 

b. Back view, ditto. 

13. Borsonia semicostata. No. 251,/^. 329. *■ 

a. Front view, magnified ; from Barton. ; , ^ 

b. Side view, ditto. 

..1 

14. Borsonia lineata. No. 252, jo. ^0. 

a. Front viei¥^ magnified ; from Highcliff. 

b. Side view, ditto. 
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Order— PTEROSA URIA, Owen. 
Genus — Pterodactylus, Cuvier. 

In former monographs on the fossil reptilia of the Upper Green-sand of 
Cambridgeshire,* I have described, figured, or referred to, parts of a Pterodactyle, 
from an individual surpassing in size that to which the portions of upper and 
lower jawf belonged on which the species dedicated to Professor Sedgwick 
was founded. Such fossil evidences of more gigantic flying reptiles, showing 
no better distinctive characters, were deemed, probably, to belong to the 
Pterodactylus Sedgtvicltii,\ the then largest known species of the genus. 

I am now, however, enabled to adduce, from the more recently acquired 
additions to the Woodwardian Museum at Cambridge, supplied to me by the 
same unfailing liberality of the eloquent Professor, evidences of a much larger 
Pterodactyle, distinct, in regard to the form of the skull, from any previously 
known, and one which, assuming that the portion of upper jaw of Pterodactylus 
Sedgwickii (Tab. I, fig. 1, * Monograph' of 1857) belonged to a full-grown 
specimen, must have acquired at least double the dimensions of that species. 

* 'Monograph on Fossil Reptilia of the Cretaceous Formations' (1857), tab. i, p. 6; tab. iv, figs. 1, 
2, and 3. 

t Ibid., t. i, figs. 1 and 2. X Ibid., p. 5. 
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Pterodactylus simus, Owen. 

Jaws and teeth (Tab. I, figs. 1 — 10). 

The first evidence I have to offer of this truly gigantic flying reptile consists 
of the corresponding part of the upper jaw with that on which the Pterodactylus 

m 

Sedgwickii was founded^ viz., the anterior extremity forming the muzzle (Tab. I, 
figs. 1 — 5), including the first four (a, b, c, d) and part of the fifth («?) sockets of the 
teeth. The comparison and appreciation of the specific distinctions of the two 
large Pterodactyles are thus rendered easy and satisfactory. 

In the specimen of Pterodactylus simus (Tab. I, figs. 1 — 5), the first tooth {a) on 
the left side remains in the socket ; it is not larger than the corresponding tooth 
in Pterodactylus SedgwicJtii^ and, consequently, is relatively much smaller than in 
that species. Its socket and that of its fellow, moreover, are differently situated, 
opening downwards, like the succeeding sockets, and the position of the exserted 
foremost tooth is accordingly vertical and nearly parallel with the lower half of 
the anterior contour of the muzzle. In Pterodactylus Sedgwickii^ the sockets of 
the first pair of teeth open upon the forepart of the muzzle, and look almost 
directly forward,* and their teeth had, consequently, a nearly similar direction ; 
the same, viz., which they appear to have had in Pterodactylus suevicus, Qnst.f 

The contour of the muzzle in Pterodactylus Sedgwickii rises at first vertically 
above these sockets before curving back into the upper part of the skull's profile, 
and gives an obtuse anterior termination to the upper jaw ;| but this character is 
much exaggerated in the present specimen (Tab. I, figs. 1. and 3), not only by 'the 
greater relative extent of the vertical part above the front sockets, but by the 
greater breadth of that part, which is flattened anteriorly, forming a surface (fig. 3) 
of nearly 2 inches in length, about 10 lines in breadth below, and contracting 
gradually above to a point, where the blunt ridge begins that forms the upper 
part of the profile of this portion of the skull. The name proposed for the 
species refers to this peculiarly obtuse and flattened forepart of the cranium. 
In Pterodactylus Sedgwickii, the upper ridge of the forepart of the cranium 
is continued down to between the first pair of sockets,§ the muzzle being only 
obtuse vertically, and not transversely, as in Pterodactylus simus. 

The flattened anterior surface, in the specimen figured (Tab. I, fig. 3), is im- 

* 'Monograph' for 1857, tab. i, fig 1, c, 

t ' Ueber Pterodactylus suevicus,* &c., 4to, 1855, tab. i. 

X ' Monograph' for 1857, p. 2, tab. i, fig. 1. 

§ lb., tab. i, fig. 2. 
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pressed by a very shallow and wide, longitudinal or vertical channel ; but this is 
scarcely marked in a second specimen of a muzzle of the same species. In both 
specimens the outer surface of the flattened part is less smooth than at the sides 
of the muzzle, being impressed by numerous irregular, linear grooves, seemingly 
vascular, affecting the vertical direction at the upper part, and the transverse 
direction at the rest of the surface. 

The ridge where the two sides of the muzzle meet, above and beyond the 
flattened surface, is more obtuse and is relatively thicker than in Pterodactylus 
Sedgwickii. Were the same curve to be continued from the part of the ridge 
preserved until it became horizontal, the vertical diameter of the skull at this part 
would be not less than three inches ; it may, however, have risen to a greater 
height, for the contour is not regularly curved, but sub-angular, as shown 
in figs. I and 2. 

The facial part of the skull must have been narrow in proportion to its height, 
^nd, no doubt, also to its length. The broadest part of the present fragment does 
not exceed one inch and a quarter at the fourth pair of sockets; the adherent 
matrix ( w, m, figs. 4 and 5) gives a seeming greater breadth to this part of the skull. 
The sockets of the first pair of teeth (a) are three lines apart, the interspace 
equalling the largest diameter of the socket ; the bone forming this anterior 
'termination of the palate projects as a convexity below the level of the 
elveolar openings, the plane of which is a little inclined outwards. This incli- 
nation is increased in those of the second pair of sockets, which are nearly double 
the size of the first, and are five lines apart. The second is separated from the 
&st socket by an intei^al of two lines ; its outlet has a full, oval form. The third 
socket is four lines distant from the second, and exhibits the same ratio of 
increase of size ; there is a shallow, vertical depression on the outer alveolar wall, 
between the second and third tooth, the socket of the latter appearing to have made 
a slight prominence on that part of the jaw. The palate at the interspace between 
the second and third pairs of sockets is flat, showing no trace of the median ridge 
characterising that part of the upper jaw, or of the groove at the corresponding 
part of the lower jaw, in the Pterodactyltis Sedgwickii. 

The upper jaw of the Pterodactijlus simus^ in the present specimen, has been 
partially fractured across the third pair of sockets (figs. 1, 2, 5, c), of which 
only the forepart of the left one is here preserved, showing well-marked 
vascular grooves. Its outlet, from this fracture, appears to be of a larger oval 
or ellipse than in the second socket. 

The fourth socket (</) is preserved only on the right side, with about the right 
half of the corresponding part of the bony palate. The outlet of this socket 
resembles in shape and size that of the second ; it is three lines distant from the 
third socket. 
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The fifth socket («), the forepart of which is preserved on the right side, 
is four lines distant from the fourth. 

The thinness of the compact outer wall of this fragment of the upper jaw, and 
the large size of the cancelli, concur with the dental characters in demonstrating 
the Pterosaurian nature of the fossil. So far as the outer wall is preserved, 
it shows no trace of the external nostril at a distance, viz., of three inches from 
the forepart of the upper jaw. 

The tooth in place is sub-compressed, conical, long, and slightly curved, with 
the convexity forward. The portion of enamel preserved on the crown accords 
with the Pterosaurian type of tooth in its thinness, in the very delicate, irregularly 
wavy, sometimes branching, longitudinal ridges^ on its outer surface ; the dentine 
is compact, and is coated by cement at the base of the tooth. 

Pterodactylus Woodwardi. Tab. II, figs. 3, a, i, c. 

The specimen from Professor Sedgwick's collection, represented of the natural 
size in Tab. II, fig. 3, a, i, is a transverse fragment of the jaw of a Pterodactyle, 
from the Upper Green-sand of Cambridgeshire, showing a greater divergence of 
the side walls towards the alveolar or oral surface, and, consequently, greater 
breadth of that surface in proportion to the height or vertical extent of the 
part. Of the oral surface too small a portion is preserved to indicate whether it 
be palatal or mandibular. By the characters of the median ridge or groove 
pointed out in my former monograph, I incline to regard it as part of the 
upper jaw, corresponding in the proportions of height an^ palatal breadth with 
that of the Pterodactylus Fittoni (Tab. I, fig. 3, c, * Monograph' for 1857), but 
coming from a part of the jaw further from the anterior extremity. 

The fractured ends show the characteristic thinness of the compact, bony wall, 
and the large (air-?) cells occupying its substance. 

The side wall, which is most entire, has been abraded (Tab. II, fig. 3, i), but 
the small portions of the preserved surface exhibit the smooth character of 
Pterosaurian bone. The fragment includes a pair of sockets, with the bases of 
their teeth. The latter show the usual elliptical, transverse section (fig. 3, c). 
The implanted base of the tooth extends three fourths of the way to the upper 
border of the jaw ; it has a coat of cement half a line thick, with the outer surface 
longitudinally ridged, corresponding with the grooves of the socket. The 
direction of the socket shows that the tooth extended obliquely forwards and 
outwards as well as downwards. 

Tab. IV, fig. 4, shows the part of the base and basal half of the crown of a tooth 
of a Pterodactyle, from the Upper Green-sand of Cambridgeshire, a little sur- 
passing in size that of which the base is shown implanted in the socket of the 
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portion of jaw (Tab. II, fig. 3), and of that figured in Tab. I, fig. 6, «, b, c, of 
my former 'Supplement' (1857). The total length of the tooth (fig. 4) cannot 
have been less than 4 inches. 

If the present fragment has belonged to an individual of the same species 
as that on the upper jaw of which the Pterodactylus Fittoni is founded, it shows 
such species to have attained more than double the dimensions indicated by 
the original specimens figured in Tab. 1, figs. 3 and 4, of the ' Monograph' for 
1857. Should the present fragment prove to belong to a distinct species, with the 
sides of the jaw meeting above, at a less acute angle, and with the wall of the 
outlet of the socket less prominent externally, such species may be indicated 
as the Pterodactylus Woodwardi, in honour of the founder of the Geological 
Collection of the University of Cambridge. 



The mandible (Tab. I, figs. 6—10). 

The portion of the right ramus of a lower jaw, or mandible, figured in the 
above*cited plate, may have belonged, by its size, to either of the gigantic 
Pterodactyles above specified as Pt. simus and Pt. Woodwardi. Its texture and 
configuration show it to have formed part of a Pterosaurian skeleton. It is 
the part of the ramus which answers to the angular, sur-angular, and articular 
elements in the Pterodactylus suevicus* but with only a part of the sutures 
between the angular and sur-angular remaining on the inner side of the bone. 
The angle is partially fractured, but seems to have been not much produced 
beyond the articular concavity. 

The ramus, as it extends forward from the articular part, at first diminishes 
slightly in breadth and depth, then increases in vertical, whilst continuing 
to decrease in transverse, extent. 

The outer surface (fig. 7) presents, near the articular cavity, a shallow, 
longitudinal depression, bounded below by a rather sharp border ; a broader and 
more shallow depression, the lower boundary of which is well defined, marks the 
more advanced part of the ramus. These depressions indicate the insertions 
of muscles. 

Both the upper (fig. 9) and lower (fig. 8) borders are obtusely rounded, 
the latter being the thickest. Along the inner side of the fragment a longitudinal 
channel (fig. 6, e) extends near the lower border, the upper boundary of the 
channel being produced inwards, especially posteriorly (6) ; above this boundary 
there is a deep, longitudinal depression (d) partly filled with matrix, and probably 
communicating with the (pneumatic ?) cavity of this part of the jaw-bone. 

* QuenBtedt, 'Ueber Pterodactylus auevicus,* 4to, 1855, tab. i, figs. 2, 4, 5. 
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The longitudinal depression (fig. 6, J) is bounded below by the angular 
element, or part answering to that marked 2 in Pterodactylus suevicwf, and 
above by the sur-angular (c). This element appears to have coalesced with the 
articular one ; but between the bone (a, c) and that marked b a true harmonia or 
toothless suture remains. The line below the letter e, in fig. 6, appears to be an 
accidental crack. The fractured anterior end of the fragment (fig. 10) indicates 
the extreme thinness of the wall of the bone, which consists of compact osseous 
substance. A part of the concave, articular, surface is shown at a, fig. 7. 

A similar longitudinal depression on the inner side of the back part of the 
ramus, with its lower boundary produced as a ridge, and formed by the angular 
element (2), is indicated in the figure of the lower jaw of the Pterodactylus 
luevicus in Professor Quenstedt's memoir; according to the proportions of 
which jaw, the present comparatively enormous fragment would answer to almost 
the hirtder half of that part of the ramus which has not united with its fellow 
to form the long symphysis, and it may be estimated as including one fourth of 
the entire length of the lower jaw, which would give to the Pterodactyle, yielding 
the present mandibular fragment, a head exceeding sixteen inches in length. It 
is probable, however, that the head of Pterodactylus simus was relatively 
shorter and thicker than in the smaller species of Pterodactyle. 

The Basi'occipital (Tab. I, figs. 1 1, 12, 13). 

• 

A skull of the size above indicated would require an occipital condyle at least 
as large as that on the basi-occipital element figured in the above-cited plate. 
This condyle projects backward on a well-marked base too broad to be called a 
peduncle ; the convexity is only hemispheric, with the transverse diameter pre- 
dominating ; its shape and position indicate great freedom of movement of the 
head upon the spine. There is no mark of a sutural surface for the exoccipitals on 
the expanded part of the bone {b) ; they were probably confluent, as in birds, with 
the basi-occipital, and have been broken away; the fractured surface (fig. 12, b) 
shows the large cancelli of this part of the occipital bone. The upper surface (a) 
indicates a wider foramen magnum, or neural canal, than that of the combined 
atlas and axis (fig. 14, n), and such a structure accords with the free and exten- 
sive movements of the head upon the spine indicated by the form and promi- 
nence of the condyle and its occipital cup (c). 

Atlas and Axis (Tab. I, figs. 14, 15, and 16). 

The anchylosed atlas and axis (figs. 14, 15, and 16) correspond in size with the 
above-described basi-occipital ; they were obtained at the same time from the 
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same pit of the Upper Green-sand deposit near Cambridge. The condyloid ball 
(fig. 12, c) neatly fits the cup c of fig. 14, and most probably belonged to the 
same individual. All the characters described and figured in my paper on 
the ' Vertebrae of Pterosauria,' * and in a preceding monograph,! are repeated 
in the present larger specimens of the first and second neck-vertebrae. In the 
more transverse extension of the posterior articular ball of the axis (fig. 16, b) 
the present specimen agrees with the smaller of the two previously figured 
specimens of this part of the vertebral column. J 

Cervical Fertebrie (Tab. II, figs. 1, 2, and 4). 

The middle (fourth or fifth ?) cervical vertebra of a Pterodactyle, corresponding 
in bulk with that indicated by the fossils above described and figured (Tab. I, 
figs. 1 — 16 ; Tab. II, fig. 3), agrees in the proportions of length and breadth more 
with the smaller vertebrae (Tab. II, figs. 14 — 17, vol. for 1857) than with the 
vertebrae (ib., figs. 7 — 11) described in my former monograph of that date. It 
shows the same posterior extension of the centrum (fig. 2, b, p) beyond the neural 
arch (n), but with somewhat greater divarication of the hinder processes (p) than 
in figs. 18 or 11 of Tab. II of the above-cited monograph. The present specimen 
very strikingly illustrates the characteristic breadth and depression of the 
centrum of the middle cervicals of the large Green-sand Pterodactyles. The 
neural canal (fig. 2, n) appears to be proportionally more contracted than in 
the smaller cervical vertebrae; it is relatively much smaller than in any bird, 
marking well the reptilian nature of the extinct fiying air-breather. The anterior 
surface of the diapophysial productions of the forepart of the base of the neural 
arch is marked by a groove extending from above and within outwards and 
downwards. The whole base of the arch has coalesced with the centrum ; the 
major part, with the neural spine and zygapophyses, has been broken away. 

An oblique side view of the last cervical vertebra of a similar-sized Ptero- 
dactyle is given in Tab. II, fig. 4, showing the more produced diapophysis (rf), 
perforated by the vertebrarterial foramen (/), indicative of the development in 
this vertebral segment of a rudimental rib, and of its coalescence with the other 
elements, the whole extending below the level of the under part of the centrum. 
Above and behind this foramen is that for the admission of air into the bone; it 
is of a similar size, and of a narrow, elliptical form. The posterior zygapophysis 
{t) is now raised to a higher level than the anterior one, indicating the sudden 
bend of the neck at this part. The posterior processes (p) are smaller and less 

♦ • Philosophical Transactiong/ 1859, p. 165, pi. 10, fig«. 28—34. 

t * Palaeontographical Society,' vol. for 1857, pp. 7, 8. 

X Compare Tab. I, fig. 16, with Tab. II, fig. 14, and Tab. IV, fig. 2, of the ' Monograph ' of 1857. 
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produced ; the body of the vertebra is narrower, but deeper^ than in the more 
advanced vertebra (fig. 1). The posterior zygapophysis is surmounted by a 
tubercle. 



Caudal Vertebra (Tab. II, figs. 13—16). 

The caudal vertebra, from the anterior half of the tail (figs. 13 and 14), presents 
a size corresponding with the proportions of the Pterodactyle given by the above- 
described neck-vertebrae ; the neural arch and zygapophyses continue to be dis- 
tinctly developed at this region of the tail. There is a foramen (©), leading into 
the substance of the neural arch, on each side of the back part of that arch, and 
near the corresponding outlet of the neural canal. In the more distal vertebra 
(figs. 15 and 16) the neural arch has sunk, and seems almost blended indistin- 
guishably with the centrum, which is much longer than in the vertebrae nearer 
the trunk. The zygapophyses cease to be developed ; but the articular, shallow 
cup and ball at the ends of the vertebra show that the tail retained its 
mobility, and was not stiffened or anchylosed as at the corresponding part in 
Ramphorhynchus. 

The Sternum (Tab. II, figs. 7—12). 

According to the very able and instructive summary, by M. V. Meyer, of the 
osteology of the best-preserved examples of the skeletons of Pterodactyles, those, 
viz., from the lithographic slates of the Jurassic (Mid-oolitic) series of rocks, the 
sternum is a compound bone, consisting chiefly of a symmetrical, keelless, broad 
plate,* having an anterior process answering to the episternal process in the 
crocodi]e,t and with distinct side parts, having articulations for a few bony, 
sternal ribs.;^ As to its resemblance, otherwise, to the sternum of mammals, birds 
or reptiles, in regard to the articular surfaces for the scapular arch, nothing has 
been, hitherto, determined. 

* " Das BruBtbein ist ein Bchwach gewolbtes knocheraes Schild, das breiter als lang, und daher eher 
dem BriiBtbein der nur klimmerlich mit Fliigeln yerBehenen Strauss-artigen Tbiere beider Erdbalfteo, als 
dem in den Flug-begabten Vogeln zu vergleichen ist. Es zeigt keinen Kiel oder Grath, und Man konnte 
daher glauben, das die Stelle zam Ansatz eines kraftigen Flugmuskels fehlt, die Pterodactyln keine gate 
Flieger gewesen waren.** (*Repti1ien aus dem Lithographischen Sebiefer,' fol., 1859, p. 17.) 

t " Am Brustbein der Pterodactyln wird ein vorderer Forsatz wabrgenommen, der den Kiel ersetzt unc 
den Brnstmuskeln als Anbeftungsstelle gedient haben wird. Dieser Theil erinnert au den Forsats am 
Brustbein des Crocodils." (Ibid., p. 18.) 

X " Bei Ramphorhynchua Gemmingi fand ich ausser den gewobnlicben Brustbein nach eine Platte mit 
Brustrippe welche die Yerbindung mit den Klickenrippen unterbalten baben werden und wie in den 
Vogeln kndchern waren.'* (Ibid., p. 18, tab. z, fig. 1.) 
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The rich repository of remains of gigantic Pterosauria in the Upper Green- 
sands of Cambridgeshire have added valuable evidence on these important points, 
and demonstrate a nearer approach to the keeled character of the breast-bone of 
flying birds than the specimens of the smaller species described in the under- 
cited works appear to demonstrate. By the kindness of Professor Sedgwick, 1 
am enabled to compare the specimens of portions of the sternum acquired by the 
Woodwardian Museum with that which has recently been purchased by the 
British Museum. The best of these specimens consist of little more than the 
thicker and stronger, contracted forepart of the breast-bone (Tab. II, figs. 7, 8, 
and 9), broken away from the thin, expanded, fragile plate (h), of which it princi- 
pally consists, and of which remains or impressions have been preserved in a few 
slabs of fine-grained stone of the Oolitic series, such as the lithographic slate ; 
that of Pterodactylus saevicus* showing the posterior border of the symme- 
trical plate to be convex and entire, not notched or perforated, as in many birds. 
The forepart of the sternum of the gigantic Pterodactyle from the Cambridge 
Green-sand includes the major part of the anterior process^ and also the pair of 
articular facets for the coracoids. The keel-like process in the specimen 
(Tab. II, figs, 7, 8, 9, b, e,f) is continued forward from that articular region (d, c), for 
an extent equal to the depth of the bone at the same part ; but the process is not 
entire. Its base is gently convex at the sides, from the middle and thickest part 
of which it gradually narrows to a ridge, of about a line or less in thickness at 
both the upper and under margins ; the extreme forepart being broken away, 
prevents the determination of the precise extent or contour of that end, but 
the convergence of the preserved parts of the upper and under margins 
indicate a convexly rounded termination (fig. 7, c). There is a gentle de- 
pression on each side of the beginning of the upper part of the ridge, which ridge 
is continued from a thickening or tubercle (figs. 7, 8, b), bounding anteriorly a 
small, deep, transversely oval depression (d) between the two articular surfaces 
for the coracoids (c). This tubercle answers to what I have termed the " manubrial 
process" in the sternum of birds.f and the above pre-coracoid part of the 
sternum answers to that process, confluent below, as in Aptenodytes, with the 
produced *' keel." This, however, in Pterodactylus^ quickly loses depth as it 
extends backwards along the mid-line of the under part of the sternum, some way 
behind the articular region, and has not quite subsided at the forepart of the 
expanded body of the breast-bone (fig. 9,/), from which the rest of the shield-like 
plate has been broken away. The sides of the post-coracoid part of the keel are 
gently concave ; the lower border of the keel is first convex, then concave to near 
its posterior termination, both in a very feeble degree (fig. 7, ^,/). Each of the 

* Quenstedt, 'Ueber Pterodactylus wevicus, im Lithographischen Schiefer Wurtembergs,* 4to, 1855. 
t Art. "Avee," 'Cyclopfledia of Anatomy and Physiology^' vol. i, 1836, p. 282, fig. 129. 
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articular surfaces for the coracoid (figs. 7 and 8, e, J) is sub-triangular, convex 
transversely, concave in the opposite direction, with the lower angle continued 
down upon the side of the thickest part of this anterior portion of the sternum. 
The back part of the articular sur&ce rises higher than the front, so that the 
general aspect of the surface is obliquely upward, forward, and outward. The 
two surfaces are separated by a non-articular depression (</), of the breadth of one 
coracoid surface ; this depression is bounded, like the sella turcica of the human 
sphenoid^ by a transverse rising or ridge of bone (fig. 7, a), continued between the 
hinder angles of the two articular sur&ces, and in front by the manubrial tubercle 
(6), from which the upper border of the produced keel is continued. The ster- 
num contracts behind the articular region at g^ figs. 8 and 9, and then expands 
rapidly in the horizontal direction, to form the broad, lamelliform body of the 
bone (A), which, in Pterodactt/lus suevicus,* appears to have been ^almost semi- 
circular in shape, and to have extended backward beneath about one half of the 
thoracic abdominal cavity. The upper surface of the forepart of the sternal plate is 
concave, and it becomes flatter as it expands. The lateral and lower surfaces are 
also concave vertically, with linear markings, showing the implantation of the pec- 
toral muscles that fiUed those concavities on each side the keeL Sufficient thickness 
of the bone remains at the fractured posterior part (/), where the keel has not sub- 
sided, to show the widely cancellous, and seemingly pneumatic, texture of the bone. 

The similar, but smaller and more mutilated, portion of a sternum of a Ptero- 
dactyle (Tab. II, figs. 10 — 12) shows the same form and position of the cora- 
coid articular surfaces, the non-articular intermediate depression, the lateral 
emarginations or contraction of the sternum behind the part supporting the cora- 
coids, and the backward extension of the keel beneath a certain proportion of the 
expanded body of the sternum, forming the hollows for the lodgement of the 
pectoral muscles. 

A sternum of the shape and proportions above described plainly indicates 
pectoral muscles of great bulk and strength, by the extent of origin it afforded to 
them, and by the depth of the depressions they filled on each side of the keel ; 
but to what purpose the limbs moved by those muscles were put is best inferred 
from the characters of the bone into which they were inserted. If, however, the 
peculiar development of the fore limbs of the Pterodactyle had not been known, 
the evidence of a pneumatic or widely cancellous structure in the thicker forepart 
of the breast-bone would have suggested a power of locomotion in its original pos- 
sessor akin to that of the class to the sternum of which that of the Pterodactyle 
makes, upon the whole, the nearest approach. 

It is true that the sternum is broad and shield-shaped in the Apteryx and 
other land-birds devoid of the power of flight ; but this form, together with the 

* Quenstedt, op. cit. 
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strong coracoids and their articulation with the sternum^ relates, in them^ to the 
mechanism of respiration. The ossified sternal ribs^ with their articulations to 
the sides of a broad sternum^ indicate a like function of the breast-bone in the 
Pterodactyle, viz., to expand the thoracic abdominal cavity, when such plate of 
bone, with attached but jointed sternal ribs, was pressed down by the coracoids.* 
The superadded keel, co-extended anteriorly with the connate manubrial pro- 
cess of the sternum of the Pterodactyle, plainly bepeaks, however, additional 
functions ; but these might have been, as M. Von Meyer suggests, the same as 
in the penguin, or even in the mole. And, at this point, the physiologist 
in quest of the locomotive relations of the sternum, would pass to the 
comparison of the humerus and other bones of the fore limb; or, failing 
those, to a more minute scrutiny of the texture of the breast-bone of the 
Pterodactyle. It is almost superfluous to remark that the evidence of the 
fore limbs had shown the Pterodactyle to have been a flying animal long before 
anything was precisely known as to its sternum. 

The development of the interpectoral process or keel of the sternum in 
the Pterodactyle exceeds that in any of the bat tribe ; and it may be confidently 
concluded that the flight of the winged reptile might have been, at least, as swift 
and of as long continuance as in the Pteropi. But, viewing the pneumaticity of 
the bones of the Pterodactyle, and the relatively greater and more continuous 
development of the interpectoral crest of its sternum, I am led to believe it 
to have been a creature of more extensive, continuous, and powerful flight than is 
now enjoyed by any bat ; and the Pterodactyles may *at least have been as capable 
of migration as the great frugivorous Chiroptera. The structural affinities, 
however, of the Pterodactyles to the cold-blooded air-breathers, and their analogy, 
in wing-structure, to the bats, indicate that they might have possessed the faculty 
of becoming torpid, and of so existing during a period when their food in a given 
locality was not attainable.! 

* From the appearances presented by the crushed specimen of Pterodaciylus Gemmingi, imbedded in a 
slab of lithographic slate^ I believe that the part of the sternum showing those articulations has been 
accidentally separated from the rest of the fractured bone. (See Von Meyer, Tab. x, op. cit.) The estimable 
author concludes that the marginal portion of sternum, with articulations with ossified sternal ribs, was 
originally distinct from the body or main plate of the sternum : but the plate of the specimen he describes 
shows fractures and some mutilation of the bones. 

t The inferences from what was previously known as to the structure of the sternum of the Ptero- 
dactyle are thus expressed by M. H. v. Meyer, in his summary of the knowledge of the Pterosauria, in 
1859 : " Es zeigt keinen Kiel oder Grathe, nnd man konnte daher glauben, dass, da die Stelle zum Ansatz 
eines kraftigen Flugmuskels fehlt, die Pterodactyln keine guten Flieger gewesen waren. In dem Mangel 
eines Kieles scheint indess nur eine Andeutung zu liegen, dass die Thiere keine Yogel waren. Ebeu so 
wenig werden sie Wanderthiere gewesen seyn, und bedurften daher auch keines so starken Brustmuskels. 
Das Brustbein der Fledermause gleicht sogar durch die Gegenwart eines Kiels mehr dem in den Yogeln 
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In no other reptile does the sternum present coracoid articulations so shaped 
and so placed as in the Pterodactyle. The Crocodilia, in which, as in Pterosauria, 
the clavicles are wanting, show the broad, sternal margins of the coracoids 
ligamentarily attached to the middle of the lateral border of the sternum. 

In bats the obtuse, sternal ends of the clavicles are applied to protuberances of 
the manubrium above the articulations of the first pair of ribs. Only in birds are 
distinct synovial articular cavities provided for the coracoids, which, in the main, 
are situated and shaped as in the Pterodactyle. The differences are these : the 
concavity and the convexity being tas, e. g, in Aptenodytes)^ the same, the bent 
grooves so formed are much longer than in the Pterodactyle, with a concomitant 
greater expansion of the ends of the bones they firmly lodge. The coracoid 
grooves are divided by a non-articular, median depression in Aptenodytes, but 
this, in some other birds, is wanting, the coracoid grooves decussating across the 
middle line, e. g.^ in the Heron.* There are various minor modifications of the 
coracoid grooves in the breast-bone of birds. 

The marked distinction in the breast-bone of the Pterodactyle is its com- 
pression behind the coracoid articulations, and the distinct commencement of the 
shield-like expansion behind that articular part. 

In most birds the '^manubrium" projects from the mid-space between the 
coracoid grooves, and is distinct from the ^^keel;" in some it is bifurcate ; in the 
penguins it is as little developed as in the Pterodactyle, and is as directly 
continuous or connate with the forward production of the keel. In this 
production Aptenodytes patachonica most resembles, amongst birds, the 
Pterodactyle. The parts are homologous, and if we name that production 
the forepart of the keel of the breast-bone in the aquatic bird, we must apply 
the same name to it in the Pterodactyle ; only in the latter the keel subsides 
sooner beneath the expanded part of the sternum. 

In the Crocodilia the broad, thin, sternal borders of the coracoids are attached 
by fibrous subst^ince to the fibro-cartilaginous, or, in old animals, partially 

Es besitzen aber aach die Maulwiirfe am brustbein diesen Kiel, der daher nicht unbedingt als ein Zeicfaen 
des Flugvermogens gelten kann ; er setzt eigentlich nur Btarke Brustmuskeln voraas, die daran befestigt 
waren. Selbst in den Scbwimmvogela die nicht zu fliegen vermogen ist der Kiel vorhanden fur starke 

Brustmuskeln, die hier zum Schwimmen eben so nothig sind wie dem Maulwurf zum Graben 

Aus diesen Betrachtangen ergiebt sich, dass der Pterodactylus nacb der Beschaffenheit seines Bmstbeins 
weder ein eigentliches Wasserthier, noch ein Graber war, vielmehr ein Thier der Luft/* (* Reptilien ans 
dem Lithographischen Sebiefer/ &c., fol., p. 17.) 

Professor Quenstedt, however, seems to me to have rightly appreciated the homology of the forepart of 
the sternum and the physiological deductions from it : " Der Kamm springt vorn einen halben ZoU weit 
uber die Flache des Knochens hinaus, gibt daher Beweis genug, das das Thier fliegen konnte." (Op. cit., 
p. 44.) 

* ' History of British Fossil Mammals and Birds,' 8vo, 1846, p. 556, fig. 236. 
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ossified, plate, representing the sternum of struthious birds. The bony sternum, 
or '^ episternum," is long, narrow, and depressed ; it is considerably produced 
in advance of the coracoids, but this produced part is flattened horizontally. 
If it be compared with the pre-coracoid part of the sternum in the Pterodactyle 
or penguin, it is not more like the one than the other. In the main, the 
Pterosaurian breast- bone, like the scapular-arch, is formed on the ornithic type, 
but the post-coracoid, lateral emarginations are distinctive Pterosaurian characters. 



The Humerus of Pterodactylus (Tab. III). 

The fragile texture of the bones of the Pterodactyle, and the consequently 
crushed or broken state in which those of the wings more especially have hitherto 
been usually found, have precluded any precise description or figures of the 
articular surfaces, or of the configuration of the extremities of these bones. 
And yet such particulars are absolutely requisite for defining the resemblance 
of the Pterosaurian humerus to that of the bird and reptile, and for acquiring 
this element in the determination of the degree of affinity or relation of the 
Pterosauria to those classes respectively. 

The remains of the very large species of Pterodactyle from the Cretaceous 
formations of Kent and Cambridgeshire have furnished materials for advancing 
this desirable knowledge in regard to the structure of the vertebrae,* and I have 
now similar means of contributing more precise information respecting the 
structure of the proximal end of the humerus than has hitherto been possessed. 
For the subjects of this study and comparison I am chiefly indebted to Professor 
Sedgwick. But, in proceeding to impart the results, I must premise some notice 
of the character of the humerus in birds, in which I shall avail myself of the 
terms indicative of aspect and position proposed by Dr. Barclay, in his 
* Anatomical Nomenclature.' 

Proximal signifies the upper, distal the lower, ends of the bone, as it hangs in 
man ; anconal is the posterior, palmar the anterior, surface, as when the palm 
of the hand is directed forward; radial is the outer, ulnar is the inner, side, 
according to the same position of the human arm and hand. Proximad, palmad, 
&c., are adverbial inflections, meaning towards the proximal (upper) end, and 
towards the palmar (anterior) side. 

In the bird, then, the humerus has a smooth shaft, sub-elliptic in transverse 
section, with expanded ends, the proximal one being the broadest. Lengthwise 
the bone is gently sigmoid, the proximal half being convex palmad, the distal half 

* Phil. Trans., torn. cit. 
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concave, with the plane of the terminal expansions vertical, as the bone extends 
alcng the side of the trunk from its scapulo-coracoid articulation backward, in its 
position of rest. 

The head of the humerus is an elongate, semi-oval convexity (Tab. Ill, fig. 8 «), 
with the long axis transverse from the radial to the ulnar sides (vertical, as naturally 
articulated), and with the ends continued into the upper (b) and lower (c) crests. 
Of these, the upper one (5, figs. 6 — 8), in the natural position of the bone, is on 
the same side as the radius, the lower, more tuberous one (c), is on the same side 
as the ulna; the one marks the " radial" side, the other the *'ulnar" side, of the 
bone. The side of the humerus next the trunk answers to that called " anconal" 
(fig. 7), the opposite side to that called '^palmar" (fig. 6). 

The expanded, proximal part of the shaft on the palmar side (fig. 6) is concave 
across, convex lengthwise ; on the anconal side (fig. 7) it is convex across to 
where the ulnar ridge (c) bends anconad near the pneumatic orifice (p). 

The radial crest (b) answers to the " greater tuberosity " and to the " pectoral" 
and •' deltoidal ridges " in mammals ; the " ulnar" crest (c) to the " lesser tube- 
rosity," and the ridge for the '' latissimus dorsi," in mammals. 

In a few exceptions the shaft of the humerus is almost cylindrical, in still 
fewer (e. g.y Aptenodytes) it is flat. 

In the vulture {V. monachus), the ulnar crest forms a thick tuberosity at its 
proximal end (fig. 7, c), projecting anconad, and overarching the "pneumatic" 
foramen (p) ; it descends a short way obliquely palmad, decreasing in breadth, 
but still thick, convex, and terminating obtusely (fig. 6, c'). The radial crest 
(fig. 6, b) better merits the name ; it extends twice the length of the ulnar one, 
down the shaft, to the palmar side, towards which the whole crest is slightly bent ; 
its margin describes a very open or low, obtuse, angle at its middle part. A 
ridge (r) upon the palmar ^ide of its distal half indicates the boundary of the 
insertion of the pectoralis major into the crest. At the middle of the anconal 
surface of the proximal part of the shaft there is a low, longitudinal 
ridge (/). 

At the distal part of the humerus a ridge on the radial side of the palmar 
surface, and a rising of the bone on the ulnar side of the same surface, diverge 
to the opposite angles or tuberosities of the expanded end of the bone; they 
include a shallow, sub-triangular concavity above the articular surfaces. These 
are two, and are convex. 

The radial surface is a narrow, sub-elongate convexity, extending from- near 
the middle of the palmar surface obliquely to the lower part of the radial 
tuberosity, where the convexity subsides ; it is very prominent at its palmar end^ 
with a groove on each side, the deeper one dividing it from the ulnar, articular 
convexity. This is of a transversely oval or elliptical shape, most prominent 
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palmad; all the part of the end of the humerus forming the two articular 
convexities is as if bent toward the palmar aspect. The ulnar end of the ulnar 
convexity is bent, and continued anconad to that end of the ulnar tuberosity. 
An oblique, longitudinal channel divides the anconal end of the radial tuberosity 
from an almost longitudinal ridge, which .is nearer the middle of the anconal side 
of the distal end of the humerus ; a similar^ but shorter, longitudinal ridge or 
rising of bone, terminates in the anconal part of the ulnar tuberosity. Between 
the above almost parallel ridges the anconal surface is nearly flat transversely; 
it is traversed along the middle by a low, narrow, longitudinal ridge. Lengthwise 
the bone is here convex. 

The differences in the humerus of different birds are seen chiefly in the forms 
and proportions of the proximal crests ; the radial one in the ColumhicUB^ e. g., is 
shorter and more produced than in most birds of flight. The humerus in the 
swift and humming-bird is distinguished by special modifications. 

In the crocodile (Tab. Ill, figs. 9 — 12), the articular head of the humerus 
(fig. 12, a) is a transversely elongated, sub-oval convexity ; it is continued upon 
the short, obtuse, angular prominence (c), answering to the ulnar crest or tuberosity 
in the bird. The radial crest (fig. 9, b) begins to project from the shaft at some 
distance from the head of the bone; it is shorter, thicker, more prominent^ 
and projects more directly palmad than in the bird. The humerus presents a 
similar sigmoid flexure lengthwise to that in the bird, but the ulnar contour 
of the shaft, as it descends from the ulnar end of the head of the bone, describes 
a concave line to the ulnar condyle ; the radial contour is sigmoid, and not 
affected by the radial crest, as in the bird. There is a longitudinal ridge 
(fig. 10, d) on the anconal surface close to the radial border. 

The humerus of the Pterodactyle (ib., figs. 1 — 5) is shorter in proportion to 
the expanse of its proximal end than in either the bird or crocodile, and it 
appears to have a straighter shaft. It conforms at its proximal end more with 
the Crocodilian than the Avian type. The ulnar crest, or tuberosity (c), is rather 
more prominent and better defined than in the crocodile, but the radial crest (5) is 
much more developed than in either the crocodile or bird. It resembles that 
of the crocodile in being more directly bent palmad, or what would be outward in 
relation to the side of the trunk, in the natural position of the bone at rest. 

The crest begins, above, at the radial and palmar end or angle of the articular 
head of the bone, and rapidly expands, bending palmad, with a base co- extensive 
with one fifth of the length of the humerus, inclining, as it descends (fig. 3), to the 
palmar side, and ending below by a rough tuberosity projecting at a right angle from 
the shaft of the bone ; the lower sharp margin (fig. \,b') of the tuberosity passes by 
a quick curve, and subsides upon the cylindrical shaft. The palmar surface of the 
proximal part of the humerus, by the production in that direction of the ulnar 
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tuberosity^ but more especially by the direction of the large, radial crest (b), is 
more concave across than in birds. Between b and &, e, g, in fig. 1, it is gently 
convex lengthwise, and is very smooth. 

A longitudinal ridge (fig. 1, r), along the distal half and palmar side of the 
base of the radial crest, indicates, as in birds, the insertion of the strong and large 
pectoral muscle. 

The articular head of the bone is reniform, not uniformly convex, as in birds, 
but slightly concave between the beginnings of the radial and ulnar crests or 
processes on that moiety of the head next the palmar side (fig. 3, a). At the 
opposite (anconal) side (fig. 2, a), the head projects slightly beyond or overhangs 
the shaft, the upper part of which, on the anconal side, is sh'ghtly concave 
lengthwise, very convex across, more so than in birds, and without trace of 
the median longitudinal ridge (/, fig. 7). It is equally devoid of the ridge 
which, in the crocodile (fig. 18, ^, runs close to the radial side of the anconal 
surface. 

The shaft is more cylindrical than in birds. The pneumatic foramen (figs. 
3, 5, jp) is situated a little below the radial end of the head of the bone, on 
the palmar side of the bone ; in the vulture, and most birds of flight, it is situated 
on the opposite side (fig. 7, ^ . The pneumatic texture of the shaft is as 
well marked as in any bird of flight. 

In looking directly upon the palmar side of the humerus in the bird one has 
an oblique, foreshortened view of the radial crest, the base of which lies wholly 
along the radial margin. Taking the same view of the humerus of the Ptero- 
dactyle as in Tab. Ill, fig. 3, we look almost directly upon the edge of the 
radial crest (b, 6^, the base of which has inclined below from the radial upon the 
palmar surface. A corresponding view of the humerus of the crocodile (fig. 11) 
shows the whole base of the radial crest on the palmar surface, clear of the 
radial border, and the opposite side of the crest to that in the bird is obliquely 
brought into view. (In the figure 1 1 the radial side of the shaft is rather too 
much turned towards the eye.) 

In the position and shape of the radial crest the Pterodactyle is between the 
bird and the crocodile ; in the transverse extent of the crest it exceeds both. The 
crest difiers in extent and shape in different species of the Pterodactyle. In fig. 1 
the ulnar side of the shaft is turned so far towards the eye as to permit the whole 
breadth of the radial crest (6) to be seen. The degree to which the radial crest 
projected in the humerus of the large Cretaceous Pterodactyle (Tab. Ill, fig. 1) 
is only shown at its lower part, the upper, thinner portion being broken away. 
Relatively to the size of the head of the bone, the extent of the base is greater 
than in the smaller species of Pterodactyle, a corresponding portion of the 
humerus of which is represented in fig. 5, from the same aspect as fig. 1. The 
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extent of the base of the radial crest in fig. 5 corresponds with that of 
Pterodactylus suevicus,* 

In Ramphorhynchus Gemmingi the radial crest, with a similar short origin, 
has a remarkable transverse extent, and expands at its termination, so that 
both upper and lower margins are very concave.f The latter is of much greater 
relative extent than in the large Cretaceous Pterodactyle (Tab. Ill, fig. 1). The 
Wealden Pteiodactyle (Pter. ornis) resembled Ramphorhynchus in the propor- 
tions of the radial or outer process {g, fig. 5, ^ Quart. Journal of the Geol. Soc.,' 
1845, p. 99). 

The determination of the homologies of the processes from the proximal end 
of the humerus of the Pterodactyle with those in the bird and crocodile enables 
one to recognise the specimen (figs. 1 — 3 and fig. 5) as part of the right 
humerus. 

Fig. 4 is part of the left humerus, from the Upper Green-sand of Cambridge- 
shire, but was drawn upon the stone without reversing, to facilitate its comparison 
\vith fig. 1, from the Middle or White Chalk of Kent, which it resembles in the 
extent of origin of the radial ridge {h). 



Carpal Rones (Tab. II, fig. 6 ; Tab. IV, figs. 5—9). 

• 

The two bones (Tab. IV, figs. 5, 6, and figs. 7 — 10) correspond in size so 
much more with that of the distal extremities of the radius and ulna than with that 
of the same part of the tibia, as to leave a conviction that they are carpal bones, 
and they afford instructive evidence of the characters of those bones in the 
Pterodactyle. Specimens of more or less entire, but dislocated, skeletons of the 
smaller kinds of Pterodactyle from Oolitic strata, especially that of Ptero- 
dactylus suevicus from the lithographic slates of Wirtemburg,J and that of 
Ramphorhynchus Gemmingi from the same formation at Eichstadt,§ have demon- 
strated the presence of at least two large carpal bones, with one or two smaller 
ones, the two carpals forming a first and second row ; but the figures are too small 
and indefinite to permit the matching with them of either of the larger and 
probably better-preserved carpal bones from the Cambridge Green-sand. 

The first to be described is subdepressed, subtriangular in shape, with a general 
tendency to convexity on one articular surface (Tab. IV, fig. 8), and to concavity 

* Quenstedt, op. cit., tab. i, cr, cl. 

t H. V. Meyer, op. cit., tab. ix. A. Wagner, < Fauna des Lithogr. Schiefers,' 4to, 1858, taf. xvi. 
X Well described and figured by Professor Quenstedt, in his treatise ' Ueber Pterodactylus suevicus,' 
4to, Tubingen, 1855. 

§ II. V. Meyer, op. cit., tab. ix, fig. 1. 

3 
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on the opposite surface (fig. 7) ; but both these surfaces are irregularly undulated, 
as shown in the figures ; the more concave surface being also impressed by a deep 
hemispheric pit. I conjecture that this bone formed the proximal part of the 
carpus, and that the pit may have received a process of the distal end of one of 
the antibrachial bones. The opposite^ probably distal, and more convex surface 
(fig. 8) is divided into two slight convexities, by a shallow, wide channel, crossing 
the bone obliquely. The convexity (a) meets the concave surface on*the other side* 
of the bone (^>/) by their convergence to the basal border or margin, which presents 
a slight notch. The opposite end of the bone forms the obtuse apex (</), which 
is a little bent down towards the concave side. On this side (fig. 7) the notch is 
continued into an angular channel, which divides the two shallow, concave sur- 
faces {e and/) occupying the basal half of this surface; a little nearer the apex 
than the middle of the bone comes the hemispheric pit, with a small depression 
on one side of it. 

Fig. 9 shows the thickest or deepest, non-articular side of the bone, sloping to 
the end of the facet (/), and with the apical tuberosity (d) at the opposite end. 

Fig. 10 is taken looking upon the convex surface from the notched 
base (a). 

Fig. 8 may correspond with the surface of the carpal bone in Pterodactylus 
suevicus, marked 1, in the bones of the left wing in Professor Quenstedt's Plate ; 
and the side view of the same bone in the carpus of the right wing gives an 
indication of the produced apex. The outline of the large proximal carpal in 
Pterodactylus {Ramphorhynchus) Gemmingi, in M. v. Meyer's Plate, accords 
in a general way with the profile of the narrower side of the present bone, 
which, for the convenience of indication and description, might be called the 
*^ scapho-cuneiform." I have no proof, however, from knowledge of its precise 
connexions, of the accuracy of this determination ; but strongly suspect that the 
bone may represent more than one of the proximal carpals in the mammalian 
wrist, and probably the two proximal bones in the carpus of the crocodile. 

In Tab. II, fig. 6, a scapho-cuneiform bone is figured, which, from its size, 
might belong to PterocUictylus simus; it differs from that in Tab. lY, fig. 7, 
not merely in size, but, apparently, in a greater relative breadth of the surfaces 
(tf and /) ; their margins forming the base of the triangle have been, however, 
abraded. 

The second large wrist-bone (Tab. IV, figs. 5 and 6), if the foregoing be rightly 
compared, will match with the carpal bone articulating with the proximal end of 
the metacarpal of the fifth or wing-finger in the plates of Pterodactylus suevicus, 
and of Ramphorhynchus Gemmingi, above cited ; and it will consequently 
answer to or include the ^' unciforme," by which name it will be here described 
and figured. 



r 
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Both proximal and distal surfaces show well-defined, concave articulations. 
On the more concave surface (fig. 5) there is an oblong, articular depression (^), 
continuous at the margin (h) with a surface on the opposite side of the bone ; 
a more irregular undulated channel, deepest at the middle part (t), occupies the 
rest of the surface, but the end of the bone opposite (h) has been broken away. 
Fig. 6 shows two shallow, articular channels {k and i), partly divided near the 
end (h) by a tract of non-articular surface. 

In birds the base of the metacarpal of the digitus medius has the '' os 
magnum " connate therewith, it also becomes confluent with the bases of the 
second and fourth metacarpals. Between this compound bone and the anti- 
brachium two distinct carpal bones partially intervene, being wedged between the 
metacarpus and antibrachium, one on each side. The Pterodactyle, in the com- 
plete separation of the metacarpus from the antibracbium, by two successive 
carpals, answering to the two rows, adheres more closely to the Reptilian type ; 
but differs in the much greater expanse and complexity of the carpals, and in 
their minor length. 



Ungual Phalanx (Tab. IV, figs. 11 and 12). 

The ungual phalanx (Tab. IV, figs. 11 and 12), accords in size with that of the 
limb indicated by the carpal bones (figs. 5 — 10). The articular surface presents 
two trochlear concavities, extended vertically, narrow transversely, divided by a 
median ridge ; the upper angle is rather produced ; below the trochlea is a 
small depression, and below this the bone projects in the form of the rough pro- 
tuberance for the flexor tendon. On each side of the phalanx is the curved 
vascular groove, beneath which, in some specimens, the bone slightly expands. 
In one specimen a second, more shallow groove is shown on one side, nearer the 
upper margin of the bone. 
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OnDER—SAUROPTERYGIA, Owen* 



Genus — Polyptychodon, Owen. 

POLYPTYCHODON INTERRUPT US, OweU. 

In the ' Monograph of the Fossil Reptilia of the Chalk Formations/ p. 200,t 
certain dental and osteological characters of a large extinct Saurian were described 
and figured, confirmatory of the distinct generic form of reptile, for which had 
been proposed the name PolyptychodonyX having reference to the numerous longi- 
tudinal ridges and grooves, giving a minutely folded surface to the enamel cover- 
ing the crown of the tooth. In my ' Report on British Fossil Reptiles,' the genus 
was referred to the ' Sauria incertae sedis/ no other parts save the teeth being 
then (1841) known. A few years later a portion of jaw was discovered in the 
Lower Chalk of Kent, showing that the teeth were implanted in distinct sockets, 
as in the Croeodilia. This specimen I described and figured in the work of my 
friend, Mr. Dixon, entitled ' The Geology and Fossils of the Tertiary and Cre- 
taceous Formations of Sussex.'^ 

Some large fossil bones from a Green-sand quarry near Hythe, Kent, described 
in the above-cited ^ Monograph on the Fossil Reptilia of the Cretaceous Forma- 
tion,' || as probably belonging to Polyptychodon, showed that "the pubis and 
ischium approached somewhat to the Plesiosaurian type/'^ 



Cranium and Teeth (Tab. IV, figs. 1 — 3). 

I have lately been favoured by Mr. George Cubitt with the inspection of part 
of the cranium, including portions of jaws with teeth, of Polyptychodon 
interruptusy discovered in cutting a railway tunnel through the Chalk formations 
near Frome, Somersetshire, which gives further evidence of' the Plesiosauroid 

* Report of the British AssoeiatioD, 1859, p. 153. 
t Volume of the Pal aeon tographical Society, 4to, for 1851. 

X This genus was established, on the characters of detached teeth from the Chalk, in the author's 
''Report on British Fossil Reptiles," 'Trans, of the British Association/ 1841, p. 156. 
§ 4to, 1848, tab. xxxviii, fig. 3. 
II Monograph, cit. pp. 201—209, 
t Ibid., p. 206. 
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affinities of the genus, in the presence of a large oblique *' foramen parietale" 
between the frontal and parietal bones (Tab. IV, fig. 1, p). 

The parietal bone (7) is much compressed, and developes a sharp and rather lofty 
median crest behind the foramen (p), which crest divides the temporal fossae (e, t). 
Behind this crest the parietal bone expands transversely, and assumes a tri-radiate 
form, the two transverse rays uniting with the mastoids (8, 8). These are very 
powerful bones^ bounding the outer and back part of the temporal fossae ; they 
are smooth and slightly convex above, rough and slightly concave at the back 
part near the angle, where a surface is thus formed for the attachment of some 
powerful muscle. The part of the mastoid which curves forward from the angle 
to form the back part of the zygomatic arch, becomes compressed, and terminates 
above in a ridge (r). The substance of the mastoid is extensively excavated, appa- 
rently for the upper part of the acoustic chamber. 

The frontal bone (11) is overlapped behind by the parietal, and appears to 
h^ve been divided by a median *'harmonia," or smooth suture; the receding 
halves of the frontal behind, as they pass beneath the parietal, form the forepart 
of the foramen parietale. The back part of the foramen is formed by a notch 
in the forepart of the single and undivided parietal. The canal from the fora- 
men extends obliquely downward and backward. The long diameter of the 
foramen is 1 inch; the breadth of the back part of the cranium is 16 inches ; the 
breadth of the back part of each temporal fossa is 6^ inches. The power of the 
muscles acting upon the lower jaw must have been very great. 

A portion of a symmetrical bone, 10 inches long, which formed the upper 
median part of the face, anterior to the orbits^ represents part of an undivided 
nasal bone (I6) and shows that bone to have been long, narrow, straight longi- 
tudinally, convex transversely above, as if the upper part of the face had been 
traversed by a low, obtuse, median rising. 

In most of these characters may be discerned a closer affinity to the Plesio- 
sauroid than to the Crocodilian type. 

The expanse of the temporal fossae equals that in the Plesiosauri and Teleo- 
sauri, but no species of the latter genus of Crocodilia has presented the " foramen 
parietale," whilst it is a constant character in the Plesiosauri, Ichthyosauri, 
and Labyrinthodoyitia ; many of the modern lizards also present the same 
foramen. The portion of the upper maxillary bone, figured of the natural 
size at fig. 2, Tab. I, shows the same obliquity of the separate sockets of the 
teeth as exists in those at the forepart of the bone in certain Ple&iosauri, and 
the small separate foramina ( 0, 0), at the inner and back part of the large alveoli, 
which had been perforated by the summits of the successional teeth, are of 
plesiosauroid character. I have seen portions of jaws of Plesiosaurus 
megacephalus in which the appearance of a double row of teeth was caused by 
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the length of the protmding summits of the new teeth before they displace the 
old, when they are pushed, causing absorption of the intervening osseous bar, 
intfi the large sockets of the teeth they replace. 

The crown of the teeth of Plesiosauru$ is, moreover, one which that of 
the teeth of Polyptychodan (fig. 3) resembles in the ridged enamelled sur- 
face and sub^ircular transverse section ; but the teeth of true Plesiosauri are pro- 
portionally longer and more slender, whilst those of Polyptychodon in the 
proportions of the crown more resemble the teeth of the crocodilian genera 
Goniopholis and Madrimosaurus. 

The microscopic structure agrees equally with the plesiosauroid and cro- 
codilian modifications of the dental tissues. In Tab. I, fig. 3, b shows the shape 
of the base of the deeply implanted tooth, at the part where it had been broken in 
one of the specimens (a), accompanying the portion of cranium from the Lower 
Chalk at Frome. Fig. 3 is a more entire tooth of the same individual. 



Cervical Vertebra (Tab. V, figs. 1 and 2). 

I next proceed to offer other evidences tending to show the affinity of Poly^ 
ptychodon to Plesiosaurus. In the Upper Green-sand deposits near Cambridge, 
and in the Neocomian formations of similar age at Kursk, south of Moscow, 
large vertebraj of the Plesiosauroid type have been discovered, together with 
teeth of Polyptychodon, which vertebra? I believe to belong to that genus. 

The centrum of a cervical vertebra, from the Cambridgeshire Upper Green- 
sand (figured in Tab. V, figs. I and 2), measures 4 inches 3 lines in length, 5 
inches 3 lines across the terminal articular surface, and 7 inches in total breadth, 
including the transverse processes {pi, pi). Each of these projects about an inch 
from the side, rather nearer the fore than the back part, of the vertebra, and 
terminates in a flattened surface for the ligamentous articulation of the cervical 
rib, which surface measures 2 inches 3 lines by 2 inches in its diameters 
(fig. I, pi). The articular surfaces of the centrum are nearly flat. 

This vertebra, with which no other teeth save those of Polyptychodon, 
from the same formation and locality, agree in size, thus presents the essential 
characters of the neck-vertebrce of Nothosaurus and Plesiosaurus, and must 
be referred to the order Sauropterygia.* The specimen is preserved in the 
Woodwardian Museum at Cambridge. It was obtained from the Green-sand 

♦ See the "Classification of Reptilia," 'Reports of the British Association,' 1859, p. 159, and 'Palae- 
ontology/ 8vo, 18G0, p. 209. 
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phosphatic-nodule works at Haslingfield, about four miles from the town of 
Cambridge. 

In a collection of Upper Green-sand fossils from the vicinity of that town, 
lately purchased by the British Museum, there is the centrum of a dorsal ^lertebra 
of corresponding dimensions. It presents the usual characters of the Plesio- 
sauroids ; the articular ends are very slightly concave, with a moderate promi- 
nence in the middle, of a subcircular form, about the size of a crown-piece. 
The sides are gently concave lengthwise; the under surface is so in a less 
degree ; this non-articular surface is smooth at the middle part, with longitudinal, 
irregularly wavy ridges and grooves for an inch at the margin, which are well 
defined ; this roughness indicates the attachment of the fibres of the capsular 
ligament The fore-and-aft diameter of the centrum is less at the summit than 
at the base ; here it measures 4 inches 6 lines ; along the neural canal it is 4 
inches ; the smooth tract caused by the impress of this canal is 6 lines across the 
narrowest part, and 2 inches across the widest end. The neurapophysial pits are 
shallow^ with a rugged surface 3 inches 6 lines long by 1 inch 9 lines in diameter ; 
the small part of the upper surface of the centrum not covered by the neurapo- 
physis is at the end where the neural canal is widest, and which is most probably 
the hinder end ; there are two venous foramina on one side and three on the 
other side of the middle of the lower surface of the centrum. The breadth of 
the articular surface is 6 inches 3 lines ; its depth, or vertical extent, the same. 

The same conformity, in regard to their proportional size, characterises the 
teeth of Polyptychodon and the associated large Plesiosauroid vertebrae from 
Kursk. I am indebted to the able engineer and zealous palseontologist, Colonel 
Kiprianoff, for the opportunity of examining the specimens discovered by him in 
that locality. 

The centrum of one of these vertebrae belonging to the dorsal region, from the 
Neocomian formations at Kursk, measures 4 inches in length and 5 inches 4 lines 
in breadth ; the terminal articular surfaces are flat ; between them the lower surface 
of the centrum is straight, but at the sides it is gently concave ; there are two 
venous foramina, 2 lines apart, at the middle of the under surface of the 
centrum. 

Portions of ribs from the Upper Green-sand of Cambridgeshire agree in 
texture, and correspond in proportional size, with the cervical and dorsal vertebral 
bodies with which they were associated. I have selected one of these fragments 
for representation in Tab. Y, fig. 3, because it shows a well-marked ridge («) on 
one side, a character I have not seen in the ribs of true Plesiosauri; and these 
portions of ribs, of probably PolyptycJiodon^ present a less rounded transverse 
section. 
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Atlas and Axis (Tab. VI). 

The centrums of the first and second cervical vertebrae coalesced^ as in 
Plesiosaurus, from the same locality and formation as the hinder cervical vertebra. 
Tab- V, present the proportions^, in regard to their antero-posteriot diameter, of 
the cervical vertebrae of Pliosaurus ; but they belong, in all probability, to 
the same Plesiosauroid reptile as the vertebrae previously described, and I refer 
them to the genus Polyptychodon. 

Like most of the fossils from the Haslingfield locality, they have been subject 
to attrition. The contour of the centrum of the atlas (fig. 1) has been subcir- 
cular ; its anterior articular surface (c, a,) is concave, and has afforded a large pro- 
portion of the bottom or middle part of the cup for the occipital condyle. The 
lower part of the cup has been completed, as in PlesiosauruSy by a wedge-shaped 
hypapophysis, the articular surface for which is shown at a, y; the upper contour 
has been contributed by the neurapophyses, the articular Surfaces for which may 
be discerned at n, p, on each side of the smooth neural tract n, in figs. 2 and 3. 

The line of the original separation of the bodies of the atlas and axis may^^be 
traced ; the seeond hypapophysis, or part of it, remains anchylosed to their inferior 
interspace ; it has been much smaller than the first. The posterior surface of the 
centrum of the axis vertebra (fig. 2, c, x) is almost flat, showing the Plesiosauroid 
nature of the bones. In the similarly short vertebrae of an Ichthyosaurus, this 
surface would have been deeply concave. 

Having thus a proof of the plesiosauroid nature of these anchylosed vertebrae, 
the same grounds for referring them to Polyptychodon apply, as to the pos- 
terior cervical vertebra (Tab. V, figs. 1 and 2) of more ordinary plesiosaurian 
proportions. Between that vertebrse and the axis I infer, therefore, that the 
anterior cervicals rapidly diminished in length, and that the anterior ones exhi* 
bited the same Ichthyosaurian shortness as they do in Pliosaurus. The mag- 
nitude of the head, jaws, and teeth, of Polyptychodon resembled that of its 
more ancient congener from the Kimmeridge Clay, and the supporting part of the 
spinal column appears to have been shortened and strengthened accordingly. 

It is probable that the large Plesiosauroid paddle, from the Chalk of Kent, the 
phalanges of which are figured in the ' Monograph on the Fossil Reptilia of the 
Cretaceous Formations,' for 1851 (Palaeont. Soc), pi. 17, belonged to jPo/y- 
ptychodon. Thus the evidence at present obtained respecting the huge but hitherto 
problematical carnivorous Saurian of the Cretaceous period proves it to have 
been a marine one — the rival and contemporary of the equally huge Maestricht 
lizard. But whilst Mosasaurus, by its vertebral, palatal, and dental characters, 
oreshadows the saurian type to follow, Polyptychodon adheres more closely 



CRETACEOUS FORMATIONS. 25 

to the prevailing type of the sea-lizards of the great geological epoch then draw- 
ing to its close. 

The seas in which the English Chalk hills and cliffs were formed, and by which 
they were modified in the course of upheaval, must have teemed with life, and 
have been traversed by shoals of fishes needed for the sustentation of the numer- 
ous kinds of large marine reptiles now known to have existed during that period, 
and all of which were provided with jaws and teeth adapted, under diverse secon- 
dai'y modifications, to the capture and destruction of the finny races. Of these 
carnivorous reptiles some, as, e. g.. Ichthyosaurus campylodon and Plesiosauru^ 
Bernardiy were large species of genera represented throughout the oolitic period ; 
others, as, e. g., Leiodon and Mosasaurus, offer generic or family modifications 
of the Saurian structure, unknown in any other than the Cretaceous deposits. 
The subject of the present section, as gigantic as the Maestricht Mosasaur, mani- 
fests an extreme modification of the Plesiosauroid type of structure. It is pro- 
bable that the large Pterodactyles of the same geological period, soaring like 
albatrosses and giant petrels over the Cretaceous seas, co-operated with the marine 
reptiles, as those sea birds now do with cetaceous mammals, in reducing the ex- 
cessive numbers of the teeming tribes of fishes, and in maintaining the balance of 
oceanic life. 



4 



SUPPLEMENT (N^. ID 



TO THE 



MONOGRAPH 



ON TUB 



IGUANODON 



Dentition of the Upper and Lower Jaws (Tab. VII). 

In the year 1858 a considerable part of the skeleton of an Iguanodon was dis- 
covered in the Lower Green-sand formation at Black Gang Chine, Isle of Wight. 

The workmen disposed of various parts of it, as opportunities offered; 
and before steps could be taken to secure the whole for the British Museum, 
portions of jaws and teeth had passed into the hands of private collectors. From 
the best account of the discovery that I could collect, it appeared that the entire 
cranium, somewhat dislocated, had been brought to light by the quarrymen ; but 
the bones were in a peculiarly fragile, crumbly state, and only the firmer parts of 
the jaws, lodging the teeth, were secured, and these portions in fragments. Some 
of them, of both upper and lower jaws, are now in the British Museum ; and 
learning that other portions had been acquired by George Bobbins, Esq., F.G.S., 
of Castle, near Bath, I addressed a letter to that gentleman, who very kindly 
brought his specimens to London, and liberally placed them in my hands for 
description. 

The largest fragment fitted on to another portion of the jaw in the British 
Museum, adding to its value as an illustration of the most interesting of the hard 
parts of the Iguanodon. It consisted of a fragment of the left upper jaw, with 
three teeth ; there were also three fragments of the left ramus of the lower jaw, 
with one or more teeth in each. 

The germs of the new teeth are developed, in all Saurians, as is well known, 
on the inner or mesial side of the base of the old teeth.* One of the teeth in the 
portion of the upper jaw (Tab. VII, figs. 1, 2, and 3, m) has its summit obliquely 

• Of this character Professor Melville ably availed himself in determining the upper and lower teeth of 
the Iguanodon, in the joint memoir^ by Dr. Mantell and himself, in the ' Philosophical Transactions/ 
for 1848. 
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worn from above downward and outward to the enamelled trenchant border; the 
contiguous toothy n, the summit of which has not suffered abrasion, is pressing 
upon the smooth concave side of the older tooth ; a third tooth, o, the crown of 
which is still buried in the alveolus, has the same relation to the more advanced 
tooth, M. The smooth, concave sides of these teeth, shown in fig. I, are, therefore, 
the inner or mesial ones, and the flat surface of bone extending from the alveolar 
border is the inner or palatal alveolar wall of the maxillary bone. 

The crown of each tooth shows that more definite and prominent primary 
ridge on their outer side ( a, figs. 2, 3, and 4) which is characteristic of the teeth 
of the upper jaw of the Iguanodon. 

In figs. 5 and 6, three of the teeth (jw, n, © ) show precisely the same stages of 
growth as the foregoing ; one (m) has the summit abraded from the enamelled 
trenchant border downward and outward ; in a second (m) the crown is extri- 
cated, but not worn ; in a third (o) the major part of the crown is still in the 
formative cell. The relative position of these three teeth to each other is, in one 
respect, the reverse of those in fig. 1. The convex ridged side of the crown of 
the second tooth (fig. 5, «,) partly overlaps (instead of being overlapped by)' that 
of the first (m), and it is similarly overlapped by the germ of the third (o). 
The side of the jaw to which the newer teeth (c r, fig. 5) are nearest is the 
inner one ; the smooth, longitudinally concave, side of the tooth is next the outer 
side of the jaw (fig. 6) ; they belong to the lower jaw, and they show the formal 
characters of mandibular teeth ; the primary ridge, a, is less produced. 

The upper teeth (figs. 1 — i) are narrower, in the direction of the length of the 
jaw, or from c to d, and are less curved than the lower ; the fang and base of the 
crown are thicker, transversely to the jaw, or from a to ^ (fig. 4). The primary 
ridge, a, is more prominent ; the secondary ridges, b, are less constant and less 
marked than in the lower teeth. Both fore {e) and hind {d) borders at the 
base of the crown are entire, and are bent or produced slightly outward, bound- 
ing the transversely concave are» between them and the primary ridge ; they 
slightly diverge as the crown expands ; along its apical half both borders are serrate 
or serro-lamellate, converge, and, with a slight difference of contour, meet at the 
apex of the unworn crown formed by the termination of the primary ridge (« o, fig. 2). 
This ridge, a, commencing in a tooth 3^ inches long about 1 inch 8 lines from the 
base, becomes thinner and sharper as it projects, which is to the greatest degree 
before it reaches the middle of the crown, whence it gradually subsides to the 
apex ; its longitudinal profile is a slight curve convex outward : this ridge 
divides the outer side of the crown unequally, the front area, a, c, being broader, 
sometimes nearly twice the extent of the hind one, a, d. The dentated margin of 
the crown to which the primary ridge is the nearest is posterior one, and is 
the shortest and straightest (fig. 2, d). A few, irregular, linear, minute ridges 
mark the enamel in both arese ; being more numerous, from three to five, in the 
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wider one, and not more than one or two of these extend from the base to the 
apex of the crown ; at the base they converge and sometimes unite as they descend. 

The fore part of the tooth is slightly hollowed at the basal half of the crown 
(fig. 4, e ) ; the fossa^ which is elongated and concave transversely^ gradually filling 
up towards the apex ; below the middle of the crown, at the apical half, the fore 
part of the crown (fig. 1, «) is convex transversely. The hind part of the tooth 
(fig. 4, /) is impressed by a longer, wider, and shallower depression, beyond 
which it shows an oblique* rather flattened than convex, surface. The inner part 
of the toothf which is narrow in the fang (fig. 4, g)^ gradually expands upon the 
crown to near the apex, where it again grows narrower; at its broadest part 
it is flattened or even a little concave transversely, but rounds off convexly into 
the fore and hind parts of the crown (fig. 1, m). 

The abraded surface of the crown is remarkably smooth and level; it inclines 
from before downward and backward, and more so from within downward and 
outward in the upper jaw. 

The longitudinally convex and ridged part of the crown being external in the 
upper teeth, and the position of the primary ridge determining the fore and hind 
borders of the crown, a detached tooth may be at once referred to the right or 
left maxillary bone. 

The germ of the successional tooth causes an excavation on the inner, and 
generally towards the hinder, part of the base of the one in use. 

In a left upper tooth, with one fourth of the crown abraded, and projecting 
1 inch 9 lines from the alveolar border, the crown of the successional tooth had 
its apex on a level with that border, and on the inner and back part of this crown 
was the thin shell of the apex of a third tooth in the successive series. 

The outer alveolar wall of the upper jaw is very thin at the outlet of the 
sockets, and is a little produced at the intervals of the teeth ; it rapidly increases 
in thickness towards the base of the sockets. 

The inner or palatal wall also thins off to a crenate edge ; so much as is preserved 
in the specimens examined was flat and smooth, as in fig. 1. The grinding sur- 
face of the tooth («), of which one third of the apex had been worn away by rifas- 
tication, projected only about half an inch from the inner alveolar margin. 

The lower or mandibular teeth of Iguanodon have a broader crown, and 
a fang less thick transversely to the jaw than the upper teeth ; they are more 
curved lengthwise, the curvature being concave outward, contrary to that of the 
upper teeth. The outer side of the tooth (fig. 6, m, and fig. 1 1, o) is smooth and 
convex from the fore (c) to the hind [d) border, its greatest breadth being opposite 
the middle of the crown. The primary ridge, commencing at the enamelled base 
of the inner and flatter part of the crown (fig. 5, w, a, and fig. 1 1, a), slowly rises, and 
is most marked along the apical half, but is here much less prominent than in the 
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upper teeth; it divides the crown into two unequal areae, the front one 
(fig. 5, m, a, e) being at its broadest part nearly twice the breadth of the back one 
(ib., a, rf). The front area is pretty equally subdivided by a low, secondary, 
longitudinal ridge, 6, each division being feebly concave across. The angle 
between the entire (fig. 11, t) and serrated (fig. 11, c) parts of the borders of the 
crown is more marked than in the upper teeth ; the basal part of the posterior 
border (fig. 11, ^ seems as if it were pushed inward and forward by the crown of 
the succeeding and less developed tooth. The anterior serrated border (fig. 5, n, c), 
is at first straight, then describes a bold, convex curve as it approaches the apex. 
The posterior border, (ib., </), passes almost to that apex in a straight line before it 
is rounded off* to the obtuse summit, where the primary ridge terminates. At the 
fore part of the tooth (fig. 9) the fang is convex, and the basal half of the crown 
shows a lanceolate depression, slightly concave across. The back part of the 
tooth (fig. 8) shows a longer, shallow depression, «, extending over the upper half 
of the fang and lower third of the crown. The inner or longitudinally convex 
side of the narrow fang, in worn teeth, is sharply excavated, even to expose the 
pulp-cavity, by the crown of the successional tooth (figs. 13 and 14, p). 

The apex of the crown of a young successional tooth is shown, at r, on the 
inner side of the tooth p in fig. 5. The remnant of the fang and alveolar 
depressions of the old and shed teeth are shown at t, t, on the outer side of the 
succeeding teeth, in fig. 7. Both are from the lower jaw. 

The upper part of the outer alveolar wall of the mandible bends out, so as to 
be concave vertically ; its border is more deeply crenate than in the upper jaw. 
A vascular canal runs about an inch and a half beneath it, from which the oblique 
orifices open upon the outer surface of the mandible. 

Figs. 10 to 14, in Tab. VII, from the dental series of the same individual, dis- 
covered in the Green-sand of Black Gang Chine, exemplify different degrees of 
destruction of the tooth by abrasion and absorption. Fig. 10 is an unworn tooth 
from the fore part of the lower jaw. Figs. 11 to 14 show the size of the majority 
of the teeth. In figs. 13 and 14 the letter p marks the cavity caused by pressure 
of the new or successional tooth; in fig. 14 it has laid open the pulp-cavity of 
the old tooth. 

Fig. 15 shows the inner side, and fig. 16 the fore part, of a mandibular tooth 
of a young Iguanodon, from the Upper Green-sand near Cambridge. The inner 
side of the fang shows the excavation due to the pressure of the successional 
tooth (p fig. 15). Fig. 17 shows the outer and inner sides of a smaller tooth 
of an Iguanodon, from the same formation and locality. All the evidences 
of Iguanodon which have yet reached me therefrom indicate a small size;^ but 
whether this may relate to the immaturity of the individual, or to a small variety, 
I am uncertain. 
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Order— i^ CER TILIA . 

* 

Genus — Nuthetes,* Owen. 

NUTHETES DESTRUCTOR, Owcn. 

For a knowledge of the fossil remains on which the present genus and species 
were founded,! I am indebted to Charles Wilcox, Esq., M.R.C.S., of Swanage, 
Dorsetshire^ by whom the specimens submitted to me, including a portion of jaw 
with teeth, were discovered in the Purbeck formation, from the bed marked k 93 
in Mr. Austen's ^ Guide/ J 

The teeth are attached by partial anchylosis to depressions on the inner side 
of an alveolar wall, or according to the *' pleurodont type." Their enamelled 
crowns are moderately long, compressed, pointed, slightly recurved, with a well- 
marked but finely serrated margin before and behind ; the thickest part of the 
crown is not at the middle, but nearer the anterior border, as in the great 
Varanus {Var. crocodilinus) and in Megalosaurus ; and they clearly resemble, in 

* Abbreviated from vovO^ri^ri}!, Monitor ; in reference to the resemblance of the teeth of the fossil to 
those of the modern Varanian Monitors. 

f 'Quarterly Journal of the Geological Society,' 1854, p. 120. 

X 'Guide to the Geology of the Isle of Purbeck/ by the Rev. J. Austen, M.A., Blandford, 1852. 
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miniature, the teeth of that great carnivorous reptile. To the question whether 
these Purbeck fossils might not be of a fcetus or young of Megalosaurus, the 
answer is, that the lower jaw of the Nuthetes differs from that of Megalo- 
saurus in not having the inner alveolar wall developed in the same degree, and in 
not exhibiting any rudiments of alveolar divisions.* The inner wall is not pro- 
duced in a greater degree than in the modern Farani. The largest teeth measure 
two lines in diameter at the base of the crown, which is more or less excavated on 
the inner side by the pressure of the matrix of a successional tooth. 

The length of the largest fragment of the mandible was one inch and a half; 
the depth of the outer wall was six lines, that of the inner wall was from three to 
four lines. The exterior surface of the bone is smooth and polished, but shows 
under the pocket lens very fine longitudinal linear markings ; it is perforated by 
a series of nervo-vascular foramina along the alveolar wall, and is traversed near 
the lower margin by a line answering to the suture dividing the dentary from the 
angular piece in the jaw of Varanus. 

The fossils give evidence of a carnivorous or insectivorous lizard of the size of 
Varanus crocodilinus^ or great land monitor of India. The specific name 
relates to the adaptations of the teeth for piercings cutting, and lacerating the 
prey. 

Of the vertebral characters I have not, as yet, received satisfactory evidence. 
Nuthetes destructor is referred solely on mandibular and dental characters to 
the '' pleurodent section*' of the order Lacertilia. But, in the same division of 
the Purbeck strata, viz., from the "Feather Quarry/' containing Cyclas and 
Planorbis, have been found long bones of a small Saurian and dermal scutes, 
agreeing, in regard to proportional size, with the jaw and teeth of Nuthetes. The 
bones present the characters of tibia and fibula, and are longer in proportion to 
their breadth than in any known recent form of Crocodilian ; they are associated 
in the same slab with the scutes, which are subquadrate in form, about eight lines 
in one diameter and six lines in the opposite ; smooth on the inside, impressed by 
minute, circular pits on the outside, and presenting more the character of the bony, 
dermal scutes of Crocodilia than of those of any known species of Lacertilia so 
defended. Additional evidence is needed to determine the relations of these 
small, pitted, dermal scutes to the bones and teeth of Nuthetes. 

* * Monograph on Megalosaurus, vol. for 1856, p. 21. 
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nearly entire teeth^ and showing the places of attachment of thirteen or fourteen 
such teeth, the mode of attachment heing by partial anchylosis to the bottom of 
an alveolar groove and to the side of an outer alveolar wall. 

The crown of the teeth is broad, compressed, with sharp, subcrenate margins 
at the apical half, curving in most to a low point at the summit, and having a 
semicircular contour when this is worn away, as at c, fig. 10. A few of the 
anterior teeth are narrower, and the crenate margins converge, almost straight, to 
a sharper point, as in a, fig. 10. The older teeth have the crown reduced by 
attrition to the shape of a spade {b, ^g. lO), suggesting the name of the genus. 
The enamel is marked by very fine', longitudinal ridges, the terminations of which 
give the crenate character to the unworn margins of the crown ; a larger longi- 
tudinal rising marks the middle of* the flattened surface, and is more cons^picuous 
on the outer than the inner side of the crown in the lower jaw ; it commences at 
a short distance from the base of the enamelled crown, and terminates at the 
apex. From this middle, thickest part of the crown the tooth narrows to the 
lateral margins, its transverse section across the middle of the crown resembling 
that of the upper part of the crown of the tooth of Echinodon (fig. 6, b). 

In a portion of the upper maxillary bone of Macellodon Brodiei, the low 
palatal alveolar plate terminates internally in a smooth border, which had formed 
the outer boundary of an extended palatal vacuity, as in most lizards ; this struc- 
ture, with the unequal development, the succession, and pleurodont mode of 
implantation of the teeth, indicates the Lacertian affinities of Macellodon. 

In a small slab from the lower part of the Purbeck stratum, called " dirt-bed, 
containing shells,'' Mr. Brodie discovered the dentary element of the lower jaw 
of Macellodon, containing thirteen teeth, and alveolar depressions for twenty ; 
with this were associated the neural arch of a vertebra, portions of ribs, and 
some dermal, bony scutes. The teeth in place were anchylosed to depressions 
in an outer alveolar wall ; a few at the fore part of the jaw were less expanded 
relatively to their length than the rest, which presented the Macellodont type of 
crown. They are separated by slight intervals, and the teeth are much smaller in 
proportion to the jaw than in Nuthetes. The dentary bone, figured of the natural 
size at Tab. YIII, fig. 10, presented the posterior notch for articulation with the 
angular and surangular elements ; its outer surface is convex, and perforated at 
its anterior half by a linear series of nervo-vascular canals. 

The neural arch associated with the above portion of lower jaw bears a 
greater proportional size thereto than in most lizards; it exhibits long diapo- 
physes, as in the lumbar and anterior caudal Saurian vertebrae, supports a 
moderately long spine, and shows a small, circular, neural canal ; the zygapophyses 
have been broken away from the exposed surface; and the centrum has been, 
apparently, detached from a sutural connexion with the arch, which would be 
rather a crocodilian than a Lacertian character. 
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The dermal scutes agree iu proportional size with the vertebra; they are 
subquadrate^ smooth, and slightly concave on the inner surface; they are 
impressed with small, round pits on the outer surface ; of two scutes in apparently 
natural juxtaposition, one slightly overlapped the other. 

The length of the dentary bone of Macellodon^ above described, is 9 lines, or 
17 millimetres; the breadth of the neural arch across, and including the diapo- 
physes, is 10 lines; the long diameter of a scute is 9 lines ; its short diameter, 
6 lines. On the supposition, raised by the collocation in the same slab of these 
remains, that they may have been parts of the same animal, we should recon- 
struct, in idea, a Lacertian with a proportionally small and short-jawed head, and 
with a skin defended by crocodilian scutes ; but I have seen similar scutes acci- 
dentally associated, in another block of Purbeck clay, with mammalian jaws and 
teeth, and they may have no closer relation to Macellodon. 

The remains of small, lizard-like reptiles, with teeth more or less fitted for 
piercing, cutting, or crushing the chitinous coverings of Articulata, are such as 
might be expected in the marly shell-beds of the Purbeck series, which have 
afforded such abundant evidence of insect life ;^ and with them are associated 
remains of small, insectivorous mammals.f The numerous remains of plants in 
the same formation, some referable to Cycas, others to Zamia, illustrate also the 
interdependency between the insect class and the vegetable kingdom. Amongst 
the numerous and various Entomophaga organized to pursue and secure the 
countless and diversified members of Insecta, in the air, in the waters, on the 
earth, and beneath its surface, bats, lizards, shrews, and moles now carry on 
simultaneously their petty warfare, and in warmer climates in the same localities. 
In like manner, we now have evidence that lizards and mammals co-operated in 
the same locality, at the same task of restraining the undue increase of insect 
life during the deposition of the lower Purbeck beds. 



Genus — Echinodon,J Owen. 

EcHiNODON Becclesii, Owcn. Tab. VIII, figs. 1 — 9. 

The specimens figured in the above-cited plate were discovered by S. H. 
Beccles, Esq., F.R.S., in the thin, fresh-water stratum, containing shells^ and 

* See the Paper by Mr. Westwood, in the * Quarterly Journal of the Geological Society,' 1854, 
p. 3/8. 

t See my Paper on Spalacotherium, ib., p. 426. 

X 'Ejfjvos, hedgehog^ and ohov%^ tooth, " prickly tooth." 

§ Species of Falvata, Limneiis, Cgpris, and Physa, apparently Phgaa Uriatovii. 
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vegetable remains^ high up the cli£^ at Durdleston Bay, Isle of Purbeck. They 
consist of portions of the upper and lower jaws of a Saurian, allied, by the shape 
of the teeth, to Macellodan, but of much larger size, and with the thecodont 
implantation of the teeth. The crown belongs^ in general shape, to that lamelli- 
form, leaf- or scale-shaped type, of which the teeth of PdUeosaurus, Cardiodon^ 
Hykeosaurus, MaceUodoUj and even those of Iguanodon, are modifications. The 
teeth of the present genus are distinguished by the marginal serrations of the 
apical half of the crown, Vhich increase in size from the apex to the base of that 
angular part of the tooth, the two basal points resembling spines, and ter- 
minating respectively, or forming the confluence of, the two thickened ridges 
(r, fig. 2, e) bounding the fore and hind borders of the basal half of the crown. 

The crown is supported on a subcylindrical fang, and suddenly expands, both 
transversely (Tab. VIII, fig. 2, c) and antero-posteriorly (ib., 6). In the former 
direction it as quickly begins to contract, and the outer and inner sides converge 
in almost a straight line to the apex ; in the latter direction the crown continues 
expanding for about half, or rather more, of its longitudinal extent, with a slightly 
convex contour ; it then rapidly contracts to the apex, the converging borders 
meeting at a right or somewhat acute angle, and being serrated as above described. 
The thickest mid-part of the crown forms a longitudinal rising, usually more 
marked on one side of the tooth ; at the apical half the crown gradually becomes 
thinner towards the fore and hind margins ; but at the basal half these margins 
are thickened, and cause the surface between them and the mid-rising to be 
undulated transversely. At the apical part of the tooth both the outer and inner 
sides are gently convex, the transverse section giving the thin-pointed ellipse, as 
in fig. 6, b. 

The outer and inner enamelled sides of the crown each describe a curve at 
their base (fig. 3, b, r), convex towards the fang; these bases are somewhat 
thickened and rounded, so as to project from the fang ; they converge at the fore 
and hind parts of the tooth, and unite at an acute angle (fig. 2, c, r), to form the 
long, basal points (fig. 3, b, s) of the serrated half of the crown. The foregoing 
characters apply to the majority of the teeth of Echinodon. 

A portion of the left superior maxillary bone, imbedded in the matrix, with 
its outer surface exposed, is represented in Tab. YIII, fig. 1, and in outline, of the 
natural size, at a. The anterior, probably premaxillary, part has been detached 
and broken. Three teeth, more or less fractured, project from sockets in the alveolar 
border of this part ; their crowns are less expanded than in the typical maxillary 
and mandibular teeth. Part of the boundary of an external nostril is indicated at n., 
the larger maxillary fragment the first two teeth present a similar form, and the 
entire crown of the second shows it to be longer, as well as more slender, than the 
posterior teeth ; it resembles a canine tooth in both shape and position, the crown 
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being subcompressed and slightly recurved, as well as sharp-pointed. It would 
serve well to pierce and retain a living prey. 

The tooth succeeding the laniariform one presents the typical characters; 
beyond it the jaw-bone has been broken away in splitting the matrix, and the 
detached part adheres to the opposite layer (fig. 2). In fig. I are shown the 
impressions of four of the teeth preserved in the slab (fig. 2). Above the first 
impression {o, fig. 1) is the crown of a successional tooth, about to displace the 
tooth {o, in fig. 2). The outer side of a type upper maxillary tooth is shown, mag- 
nified at fig. 1, y 

The remainder of the upper maxillary, with part of the palatine and pterygoid 
bones of the left side, are represented adhering to the other half of the split slab 
in fig. 2y and of the natural size, in outline, at a. The extent of the inner alveolar 
wall, effecting, with the cross partitions, the lodgement of the teeth in sockets, 
is here demonstrated. The expanded crowns bf the teeth come into contact. 
The inner surface of the crown is shown at b, in which the middle longitudinal 
rising is rather less prominent than on the opposite surface. The fore part of the 
crown is represented at c, showing the angle at which the obtuse basal borders of 
the enamelled crown meet there ; the cement covering the fang is continued upon 
the crown within that angle. 

The outer side of a portion of the right superior maxillary bone, with eight 
contiguous molars, is represented in fig. 3, and of the natural size, in outline, 
at a. There is a linear row of small foramina above the alveolar border. The 
median longitudinal rising of the crown of the teeth is more strongly marked on 
this, the outer, surface, as shown in the tooth magnified at 6, fig. 3. 

In fig. 4 is- represented the inner surface of the posterior part of a right, 
superior maxillary bone, containing six contiguous teeth, with a less prominent 
or less defined median rising of the teeth in this fragment ; the last three teeth 
gradually decrease in size. There is no discernible trace of the socket of another 
tooth beyond the sixth (x), A portion of the bony palate remains, which gives 
evidence of a large palatal vacuity, probably internal nostril, at u, and of a pos- 
terior palatal vacuity at v, probably corresponding with those in the Iguana. 

The inner surface of a portion of a ramus of the mandible, with eight con- 
tiguous teeth, is represented at fig. 5, and in outline, of the natural size, at a. 

The fore part of a right ramus, consisting chiefly of the dentary element, is 
represented in figs. 6 — 8, and of the natural size, in outline, at a. Fig. G gives the 
outer side, but the whole vertical extent of the bone is only preserved at the 
symphysial end. The apex of a young tooth projects from the fifth of the 
sockets here preserved ; it is represented magnified at a and b. 

There is a linear series of small, nervo- vascular foramina a little below the 
alveolar border. The crowns of the developed teeth have been broken away ; 
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their fangs in the sockets are shown in fig. 7 ; the anterior teeth are narrowar 
than the rest^ as in the upper jaw. The crushed or broken state of the specimen 
at the opposite end prevents a determination of the total number of sockets in thia 
ramus. On the inner side of the specimen (fig. 8), a considerable extent of the 
symphysis U ,) is shown. 

The posterior part of a broken and distorted dentary element of the left 
ramus of the mandible is represented in fig. 9^ showing the last eight teeth, 
and the impressions of the crowns of as many in advance. A portion of the 
crown, displaced, of the fourth from the last is preserved, and likewise portions 
also of those in advance^ which have been broken in splitting the slab, so that 
they appear smaller than they actually were. The last three teeth are entire, and 
show a gradual decrease of size, as in the portion of upper jaw (fig. 4). A noiag- 
nified view of the inner surface of the last lower tooth is given at a, fig. 9. 

From the characters of jaws and teeth above described, the extinct animal pre- 
senting them might be referred to the modem Lacertian group : but the structure 
of the vertebrae and limb-bones must be ascertained before the ordinal affinities 
of Echinodon can be satisfactorily determined. 

The modifications of the mode of implantation of the teeth in the known limits 
of the Dinosaurian order affect the value of the thecodont character as a mark of 
affinity. The dentition of Echinodon, in respect to the shape of the crowns of the 
teeth, appertains to the category embracing Macellodon, Cardiodon*^ Hykeosaurus-, 
and Iguanodon. From MaceUodon the present genus differs in the swollen borders 
of the basal half and the stronger serration of the apical half of the dental crown. 
The similarly expanded crown of the tooth of Cardiodon has thicker and apparently 
not serrate margins^ it is not divided into a basal and apical portion, and the apex is 
more obtuse. In Hylccosaurus the crown of the tooth is thicker and less expanded 
than in Echinodon ; the borders of the apical half are usually abraded by mas- 
ticatory acts, show no marks of serration, and meet at an angle of 80^ ; but the 
crowns of the teeth were in contact, as in Echinodon. The more complex struc- 
ture of the teeth of Iguanodon appears, nevertheless, to be due to additions super- 
posed upon a type of tooth which is essentially like that of Echinodon. The 
expanded crown is divided into a basal and apical portion ; the marginal serrations 
of the latter are coextended with the increased thickness of the part into small 
lamellae, themselves more minutely dentate. The middle longitudinal rising of 
the enamel, which in Echinodon has appeared to me to be stronger on the outer 
side of the upper teeth and on the inner side of the lower teeth, is exclusively 
developed, as the "primary ridge" on the corresponding aspects of the teeth of 
the upper and lower jaws in Iguanodon, In the small teeth, or those of the 

* From the Mid-Oolitic Formation, called " Forest Marble," near Bradford, Wilts. See my 'Odonto- 
graphy,* p. 291, pi. 75a, fig. 7. 
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young IguanodoHy the primary ridge is median and well-marked, and in the 
unworn tooth forms, or terminates at, the apex of the crown, increasing its resem- 
blance to the echitiodont type of tooth. The difference of dental structure 
between Echinodan and Iguanodon is of the adaptive kind ; relating in the former 
to animal food, in the latter to a mixed or vegetable diet. The entire dentition 
of Echinodan appears so well fitted to pierce the scaly covering of fishes, and retain 
the struggling prey, that I suspected the species to have been ichthyophagous, 
and, like the Amblyrhynchus of the Gallopagos Islands,* to have been aquatic in 
its habits. 

My fellow-labourer in palaeontology, Dr. Falconer, P.R.S., by whose labours 
that science has been so much enriched, suggested the name Sauraechinodon for 
the present Purbeck reptile ; but as I am not aware that the more abridged form 
has been preoccupied, I have adopted Echinodan as sufficiently distinctive, 
having reference to the almost spiny character of the larger basal serrations of 
the apical half of the tooth. 

The present species is dedicated to its discoverer, Mr. Beccles, of whose 
collection of Purbeck fossils the specimens here described form part; and I 
record with pleasure my grateful sense of the liberality with which they have 
been confided to me for elucidation. 

* Darwin, 'Voyage of the Beagle,* vol. iii, p. 466. 



TAB. I. 



Pterodactylv^ Simus. 

Fig. 

1 . Pore part of the upper jaw, left side. 

2. Ditto, right side. 

3. Ditto, front view. 

4. Ditto, upper view. 

5. Ditto, under view. 

6. Hind part of the right ramus of the lower jaw, inner side. 

7. Ditto, outer side. 

8. Ditto, under side. 

9. Ditto, upper side. 

10. Ditto, section. 

11. Occipital condyle. 

12. Basi-occipital, side view. 

13. Ditto^ upper view. 

14. Atlas and axis vertebrae, front view. 

15. Ditto, side view. 

16. Ditto, back view. 

The foregoing figures are of the natural size, and from specimens 
in the Woodwardian Museum of the University of Cambridge; 
they were obtained from the Upper Green-sand formation near that 
town. 
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TAB. II. 



Pterodactylus Simtis and Pter. WoodwardL 

Fig. 

1. Middle cervical vertebra, under view. 

2. Ditto^ upper view. 

3. a. Fragment of jaw, section. 
h. Ditto, side view. 

c. Ditto, section of tooth. 

4. Lower cervical vertebra, oblique view. 

5. Glenoid articular cavity formed by the anchylosed ends of the scapula and 

coracoid. 

6. Scapho-cuneiform (?) carpal bone. 

7. Fore part of sternum, side view. 

8. Ditto, upper view. 

9. Ditto, under view. 

10. Fore part of a smaller sternum, side view. 

11. Ditto, upper view. 

12. Ditto, under view. 

13. Anterior caudal vertebra, under view. 

14. Ditto, upper view. 

15. Middle caudal vertebra, under view. 

16. Ditto, upper view. 

All the figures are of the natural size^ and from specimens in the 
Woodwardian Museum of the University of Cambridge ; they were 
found in the Upper Green-sand formation near that town. 
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TAB. III. 



Humerus of Pterodactyle. 

Fig. 

1. Proximal or upper end of right humerus, oblique view of palmar and ulnar 

surfaces. 

2. Ditto, anconal surface. 

3. Ditto, palmar surface. 

4. Proximal end of a left humerus, drawn without reversing, oblique view as 

in fig. 1. 

■ 

5. Proximal end of a right humerus of a smaller species of Pterodactyle^ 

oblique view as in figs. 1 and 4. 

6. Proximal end of the right humerus of a bird [Vultur monachus), oblique 

view of palmar and ulnar surfaces. 

7. Ditto, anconal surface. 

8. Ditto, upper surface, or head. 

9. Proximal end of the right humerus of a crocodile {Crocodilns hiporcatus)^ 

oblique view of palmar and ulnar surfaces. 

10. Ditto, anconal surface. 

1 1 . Ditto, oblique view of the palmar and radial surfaces. 

12. Ditto, upper surface, or head. 

All the foregoing figures are of the natural size ; 1 and 3, probably of 
Pterodactylus Cuvieri, are from the AVhite Chalk of Kent ; 4, probably 
of Pter. Sedgwickii, and fig. 5, are from the Upper Green-sand 
formation, near Cambridge. The foregoing specimens are in the 
Woodwardian Museum of the University of Cambridge. 



TAB. IV 

Fig. 

1. Upper view of a part of the cranium of Polyptychodon interruptus ; one 

fourth the nat. si^e. 

2. Fragment of the alveolar part of the same cranium ; nat. size. 

3. A tooth of the same specimen, side view, nat. size ; a, ditto, opposite side ; 

b, ditto^ section of fang, showing pulp-cavity. 

4. Basal half of a tooth of Pterodactylus simus ; nat. size. 

5. Unciform ? carpal bone of Pterodactylus Sedgwickii, proximal ? surface. 

6. Ditto, distal? surface. 

7. Scapho-cuneiform ? carpal bone of Pterodactylus Sedgwickii, proximal? 

surface. 

8. Ditto, distal ? surface. 

9. Ditto, side view. 

10. Ditto, end view. 

11. Ungual phalanx of Pterodactylus Sedgwickii, side view. 

12. Ditto, upper view. 
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TAB. V. 
Polyptychodon interruptus. 

Fig. 

1. Centrum of posterior cervical vertebra, side view. 

2. Ditto, under view. 

3. Fragment of a dorsal rib. 

These figures^ of the nat. size, are from specimens in the Woodwardian 
Museum of the University of Cambridge ; and are from the Upper 
Green-sand formation near that town. 



TAB. VL 

Polyptychodon interruptus. 

Kg. 

1. Centrum of the atlas vertebra, front view. 

2. Centrum of the axis vertebra, back view. 

3. Anchylosed centrums of the atlas and axis vertebrae^ upper view. 

4. DittOf side view. 



These figures, of the nat. size, are from a specimen in the Woodwardian 
Museum of the University of Cambridge, discovered in the Upper 
Green-sand formation near that town. 



TAB. VII. 

Iguanodon Mantelli. 

1. Fragment of the left upper jaw, with three teeth, inner side. 

2. Ditto, outer side. 

3. Ditto, free or working surface of the crowns of the teeth. 

4. Fragment of the upper jaw, with two teeth, showing their transverse section. 

5. Fragment of the left ramus of the lower jaw, with four teeth, inner side. 

6. Ditto, outer side. 

7. Ditto, upper view. 

8. A lower tooth, back surface. 

9. Ditto, front surface. 

10. An unworn lower tooth ; t, inner, o, outer surfaces. 

1 1 . A lower tooth, slightly worn ; i, inner, o, outer surfaces. 

12. A lower tooth, more worn ; i, inner, o, outer surfaces. 

13. A lower tooth, more worn ; t, inner, o, outer surfaces. 

14. A lower tooth, worn to the fang ; i, inner, o, outer surfaces. 

All the foregoing figures are of the natural size, from parts of the same 
individual Iguanodon, discovered in the Lower Green-sand formation at 
Blackgang Chine, Isle of Wight. In the British Museum, and in the 
Collection of George Bobbins, Esq., V.G.S., of Bath. Figs. 15, 16, and 
17, are from the Upper Green-sand formation near Cambridge. 
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TAB. VIII. 

Echinodon Becclesii. 

Fig. 

1. Portion of the left upper jaw, outer side ; a, nat. size, b, tooth magnified. 

2. Ditto^ inner side ; a, nat. size, b, tooth magnified. 

3. Portion of the upper jaw, outer size ; a, nat. size, b, tooth magnified. 

4. Portion of upper jaw, inner side ; a, nat. size. 

5. Portion of lower jaw, inner side ; a, nat. size. 

6. Anterior portion of right ramus of lower jaw, outer side. 

7. Ditto, upper surface. 

8. Ditto, inner side ; a, nat. size, i, tooth magnified. 

9. Portion of the lower jaw, twice nat. size ; a, tooth magnified. 

The foregoing figures are from specimens in the Collection of Samuel H. 
Beccles, Esq., F.R.S., and are from the Fresh- water beds of Purbeck, 
Dorsetshire. 

10. Dentary element of left ramus of lower jaw of Macellodon Brodiei, nat. size ; 
a, J, c, teeth magnified. In the Collection of W. R. Brodie, Esq., of 
Swanage, from the Fresh -water beds of Purbeck. 
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ATHYRIS. 81 

Oba. The true character of this species has not always been clearly understood^ so 
that some confusion has resulted from incorrect identifications. Professor Phillips states 
that his shell is pentahedral, depressed, with the middle of each valve planosolcate ; but 
although some specimens do agree with this description, as well as with the single illus- 
tration (fig. 2) published in the * Geology of Yorkshire/ still the larger number are more 
or less circular or ovate marginally, with their valves equally deep and evenly convex (figs. 
4, 8 — 10). Professor Phillips was not aware that in the perfect condition his shell was 
provided with numerous flat concentric plates, which were produced from each successive 
line of growth, and prolonged, in some specimens, nearly an inch from the surface of the 
shell (fig. 8), and it is to similar examples that Professor M'Coy applied the generic 
and specific demonstration of JcHnoconcAus paradoams in 1844, and At/iyris paradowa in 
1855. 

In 1840 M. de Verneuil published a figure of the same shell, with its marginal 
expansions, which he had found at Vise, in Belgium, under the name of Terebratula de 
Boysaii^ from not being then aware of the difference in character of the expansions in 
Phillips' and L'Eveillc's species. 

These appendages in J. planosulcafa have been described as continuous concentric 
plates, but those in A. de Boyssii are in the shape of numerous concentric ridges, from each 
of which radiate closely-set fringes of elongated, somewhat flattened, spines. 

In 1843 Professor de Koninck published a very good description of A. planosulcata, 
along with representations of the shell with and without its expansions. 

It is certain, also, that Atrypa ohlonga, of Sow., and Atrypa odiusa, of M'Coy, 
are only slight modifications in shape of Phillips^s species, and in the work on * British 
Palaeozoic Fossils' (p. 436), Professor M'Coy still considers A. planosulcata as distinct from 
his A, paradoxa^ but with which opinion I am obliged to dissent. The author, moreover, 
observes that, " When the extended, flattened lamellae are broken off*, as is the case in the 
greater number of specimens, they only leave traces of obscure lines of growth (about ten 
in two lines), so nearly obsolete in the rostral portion that it seems smooth, but showing 
by their thickness, and the extreme obtuseness of the edge in specimens approaching ten 
lines in length, that to be the ordinary adult size, although I have seen some rather 
larger not bearing such marks of age. It is only close to, or immediately at, the margin 
that we find these paradoxical, greatly extended, shelly, flat, radiated lamellae, which, if 
perfect, would considerably exceed the length of the shell in width. I imagine that they 
are found at the margins, because there the corresponding lamellae of the two valves would 
come in contact and support each other; but, by growth of the shell, they would become 
separated when a new edge was formed between them, leaving them erect, insulated, and 
liable to be broken off by the slightest accident. The same thing occurs in Didacna 
squamosa, where the great scale-like laminae near the beak are always effaced, while those 
near the margin aie perfect." 

" ' 1 'Bulletin Soc. Geol. de France,' vol. xi, pi. iii, fig. 1. 
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82 BRITISH CARBONIFEROUS BRACHIOPODA. 

Loc, In England A> planomlcata has been collected in the lower dark Carboniferous 
limestone of Lowick, in Northumberland ; at Longnor, in Derbyshire ; at Bolland ; Settle ; 
and in several other localities. In Scotland it has been met with in Lanarkshire, but 
is most abundant in Ireland^ whence Mr. Kelly furnishes us with the following localities : 
Blacklion, Millecent, Little Island, Milverton. On the Continent it has been found by 
M. de Verneuil and De Koninck in the Carboniferous limestone of Vise, in Belgium. 




AtHYRIS KXPAN8A, PhUUps, PI. XVI, figs. 14, 16 — 18; PI. XVII, figs 1. — 5. 

Spibifera EXPAN8A, Phillips. Geol. of Yorkshire, vol. ii, p. 220, pi. x, fig. 18. 
Atryfa EXPAN9A, J, de C. Sow, Min. Con., pi. dcxvii, fig. 1 (the upper three large speci- 
mens only), 1840. 
— PIMBBIATA. Ibid., fig. 4 (not Sp. fimbriata, Phillips). 
Athybis expansa, M'Coy. British Paleeozoic Fossils, p. 433, 1855. 

Spec. Char. Transversely elliptical, always very much wider than long ; valves evenly 
and equally convex, often much depressed, with or without a gentle mesial depression in 
the ventral valve, no fold in the dorsal one ; beak small, incurved ; foramen circular and 
contiguous to the umbone of the opposite valve. External surface of both valves covered 
with fine, indistinct radiating lines or striae, departing from the extremity of the beaks, 
and crossed by numerous concentric lines or ridges of growth. The spiral appendages 
occupy the larger portion of the interior. Dimensions very variable ; three specimens 
measured — 

Length 21, width 27, depth 11, without the lamellar appendages. 
16, „ 22, „ 8, ditto. 

10, „ 29, „ 6, ditto. 

Obs. This species appears to be more variable in shape than A. planosulcata^ 
from which it may be usually distinguished by its very transversely elliptical form, 
some specimens being almost twice and a half as wide as long (figs. 17, 18) ; and is often 
found in different states of malformation (PI. XVII, figs. 2 — 4). The external surface is 
marked by faint radiating lines, which, according to Mr. J. de C. Sowerby, are inter- 
sected by *' broad striated imbricating fringes,*' and of which a representation is given 
in pi. dcxvi, fig. 1, of the * Mineral Conchology.' It is probable that these lamelliform 
prolongations were very similar to those of A. planomlcata ; but as they were not 
present on any of the numerous individuals that came under my direct observation, 
I have contented myself with reproducing the statement made in the * Mineral Con- 
chology/ 

Ter . fimbriata (Phillips) has been classed by some palaeontologists among the synonyms 
^i A. expansa, but although the author of the' Geology of Yorkshire' has omitted to furnish 



>> 



>> 



84 BRITISH CARBONIFEROUS BRACHIOPODA. 

did not belong to the same species, nor even to the genera to which they had been referred. 
Both are undoubted Athyri^Sy but the Carboniferous shell has puzzled me much, and it 
was only after having consulted Professor de Koninck that I ventured doubtfully to suggest 
that M*Coy*s M. phal<Bna, and some other similar specimens I had obtained from Ireland, 
might perhaps belong to Professor de Koninck's M, Bquamigera, the peculiar reticulated 
surface still preserved on some portions of M'Coy's specimen (in the collection of Sir R. 
Griffith) being very similar to that described by the Belgian palaeontologist: Athyris 
squamigera is stated by Professor de Koninck to be nearly related to A, Boysaii, but that 
it differs by its greater transversity, depth of sinus, and external sculpture. 

Loc. A. squamigera is mentioned by Mr. Kelly to occur in the Carboniferous limestone 
and calcareous slate of Lisnapaste, Clonea, St. Doulough's, in Ireland. Sir R. Griffith's 
specimen is labeled Ballinacourty, Dungarvan, and I have another from Millecent, Ireland. 
I am not acquainted with any English or Scottish examples. It was found in the Carbo- 
niferous limestone beds of Tournay, in Belgium, by Professor de Koninck. 



Athtbis Roybsii, VEveilU. Plate XVIII, figs. 1 — 11. 

Spiilifeb ds Rotssii, L^EveiUL Memoirs de la Soci^te G^ologique de France, vol. ii. 

p. 39, pi. ii, figs. 18—20, 1835. 

— GLABKiSTBiA, Phillips. Geol. of Yorkshire, vol. ii, p. 220, pi. x, fig. 19, 1836. 

— FIMBRIATA. Ibid., p. 220, not figured. 

Tbbebbatula Roybsii, De VerneuiL Bulletin de la Societe Geologique de France, vol. xi, 

p. 259, pi. iii, fig. 1, b, e, d (not 1, a, and e), 1840. 
— — De Koninck. Animaux Fossiles du terrain Carbonifere de la Bel- 

gique, p. 300, pi. xxi, fig. 1 (but not pi. xx,.fig. 1), 1843. 
Athybis depbessa, M'Coy. Synopsis of the Characters of the Carboniferous Fossils of 

Ireland, p. 147, pi. xviii, fig. 7, 1844. 

— D£ RoYssii, M'Coy. British Palaeozoic Fossils, p. 433, 1855. 

— GLABBiSTBiA, M'Coy. Ibid., p. 434. 

Spec. Char. Circular, or transversely oval ; subglobose ; beak incurved, and truncated 
by a small circular foramen which is contiguous to the umbone of the dorsal valve. The 
valves are almost equally and uniformly convex up to a certain age, after which a broad 
mesial fold of greater or lesser elevation is gradually formed in the dorsal valve, and a 
corresponding sinus in the ventral one. The frontal margin is, therefore, either nearly 
straight or presents a greater or lesser curve ; the external surface is regularly covered by 
numerous concentric scaly ridges, from each of which radiate closely-set fringes of elon- 
gated, somewhat flattened spines. In the interior, the hinge is strongly articulated, the 
dental or rostral plates in the ventral valve offering, by their position, much solidity to the 
beak of the ventral valve. The hinge-plate is perforated close to its summit by a minute 



99 
99 



ATHYRIS. 86 

circular aperture, and the spiral appendages for the support of the oral arms have their 
extremities directed outwards, and are united by a complicated system of lamellae. 

Dimensions and relative proportions very variable ; two specimens have measured — 

{Without the spinose expansion, length 24, width 33, depth 15 lines. 
With ditto „ 32, „ 39, „ 17 

r Without ditto „ 24, „ 26, „ 16 

I With ditto „ 31, „ 32, „ 17^ „ 

Some examples have even slightly exceeded these dimensions, but the generality of speci- 
mens are much smaller. 

Obs. This remarkable species has been often confounded with At/iyris plano-sulcata, 
but from which it is easily distinguished by its spines, which are very different from the 
numerous large, concentric, lamelliform expansions of A. planosulcata ; and it is from the 
generality of palaeontologists having overlooked this circumstance, that they have so often 
confounded the two shells. So closely packed are the spinose ridges which invest the 
entire surface of J. Royssii, that no portion of the surface of the valve itself can be perceived, 
and I have counted as many as eighty of these pectinated fringes on one of the valves of 
a specimen which did not measure more than ten lines in length by thirteen in width. 
This arrangement will be easily understood by a glance at the enlarged representations 
(figs. 10 and 11), wherein a portion of the spines have been purposely omitted, so as to show 
the disposition of the pectinated expansions. The interior arrangements would appear to 
be exactly similar to those we have already described in Athyria pectinifera^ and, indeed 
the two shells have been considered by several palaeontologists as belonging to a single 
species. 

As we have fully described and represented the interior dispositions in the Permian 
shell, and figured those also of another species of the same genus, A. amhiguay in PL XVII 
of the present monograph, it will not be necessary to repeat what has been already 
written. 

In the limestone, on account of the hardness of the matrix, it is impossible to detach 
the specimen with its outer spinulous surface, and for this reason the shell, in that con- 
dition, was not recognised, and received from Professor Phillips the denomination of 
8p. glabristria^ while to the specimens from the shales which retained their spinous ridges 
the name of Sp.Jimbriata was applied ; but both will require to be added to the synonyms 
of KEveilles species, as well as that of A, depressa (M'Coy). Professor M'Coy observes, 
at p. 433 of his Cambridge work, that *'The equal, thick, longitudinal spines, which 
fringe the narrow, concentric lamellae of shale specimens (of the species under description), 
form an extremely marked character, and by their great strength and coarseness separate 
the species certainly from the Devonian A. concentrica of V. Buch." In PI. XVIII, I 
have represented the shell under various aspects, and to which the reader is referred. 

Loc. A, Royssii is a common shell in the Carboniferous limestone and shales of many 
localities. In England it was found at Bolland, in the Isle of Man, at Ulverstone, and 
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mbtilitay Hall, the material then at my command not being sufficient to enable me to 
determine positively whether it was a true Terebratula or an Athyris, Many excellent 
examples having subsequently turned up, I was able to assure myself that it was with the 
last-named genus that Professor Hall's species must be located, and now hasten to place it 
among its congeners. I also assured myself that the shell described by Professor M'Coy, 
in his work on ' British Palaeozoic Fossils/ under the denomination of Athyris gregaria^ 
belonged to Professor HaU's A. subtilita, and not to the shell which the same author 
had originally so designated in his ' Synopsis of the Characters of Irish Carboniferous 
Fossils/ and to which the term gregaria belongs. 

Athyris subtilita occurs also in the Carboniferous limestone of Tournay in Belgium, 
and fig. 1, pi. XX, of Professor de Koninck's work on ' Belgian Carboniferous Fossils/ is 
referable to this species. At p. 714, of his ' Iowa Report,' Professor Hall states " that 
T. subtilita has a very wide range, being known in the eastern Ohio, Indiana, Illinois, 
Iowa, Missouri, Kansas, Nebraska, and Pecos village, in New Mexico." The British 
localities have been already mentioned. 

Retzia radialis, Phillips. Plate XVII, figs. 19 — 21. 

Teb£BRati}la badialis, Phillips. Geology of Yorkshire, vol. ii, p. 223, pi. xii, figs. 40, 41, 

18.S6. 
Terebbatula manure, De Koninck. Animaax fossiles Carbonifere de la Belgique, p. 

287, pi. xix, fig. 4, a, b, c, d, 1843 (not T. mantia of Sowerby). 
Atbypa badialis, Id} Coy, Synopsis of the Characters of the Carboniferous Fossils of 

Ireland, p. 156, 1844. 
Retzia badialis, Morris. A Catalogue of British Fossils, p. 145, 1854. 
Spibigebina (?) BADIALIS, M'Coy. British Palseozoic Fossils, p. 438, 1855. 

Spec. Char. Circular or longitudinally ovate ; valves almost equally and moderately 
convex, without fold or sinus; margin of valves almost straight. Each valve is ornamented 
by about twenty small, rounded, radiating ribs, of which the central one in the dorsal valve 
is at times the largest, and to which, in the ventral valve, corresponds a deeper sulcus ; 
but this diflference is not always apparent, and in some specimens the dorsal valve appears 
for some distance divided by a median depression, from which arises a central rib. The 
beak is more or less produced and truncated by a circular foramen, which is more or less 
separated from the hinge-line by a small triangular area. Shell-structure punctate. 
Interiorly, two spiral appendages, with their extremities directed outwards, exist for the 
support of the oral arms. Two examples have measured — 

Length 5, width 5, depth 3 lines. 
4 4 3 

Obs. This little Betzia was in 1843 mistaken by Professor de Koninck for Sowerby*s 
T. mantia, but the distinguished Belgian palaeontologist subsequently discovered and 
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admitted bis mistake. Professor Phillips describes bis sbell as follows : '' Orbicular ; no 
mesial fold ; ridges equal, rounded, radiating." This diagnosis will agree with many of the 
specimens, but the peculiarity presented by the central rib and corresponding sulcus in 
the opposite valve are characters not to be overlooked, as well as the small triangular 
area which is not represented in the figures of the shell given in the * Geology of York- 
shire/ In England, R. radialis has been obtained from the Carboniferous limestone of 
Bolland, also by Mr. Burrow in the lower scar, limestone of Settle, Yorkshire ; and 
Professor M'Coy mentions it from Derbyshire. In Ireland it was found, according to 
Mr. Kelly, at Bruckless, Malahide, and Millecent, in the Carboniferous limestone and 
calcareous slate. In Scotland it has been discovered near Lesmahago by Dr. Sliman. 
In Belgium it has been collected at Vise and Tournay by Professor de Koninck ; and by 
the authors of the ' Geology of Russia ' in the Carboniferous limestone of Zaraisk, in the 
government of Riaisan, Russia. 

Retzia ulotrix, De Koninck. Plate XVIII, figs. 14, 15. 

Tebebuatula (crisfata) ulotbix, De Koninck. Animaux foBsUea de la Belgique, p. 292, 

pi. xix, fig. 5, 1843. 

Spec. Char. Somewhat circular or slightly transverse; moderately convex, without 
fold or sinus ; each valve is ornamented with from seven to nine angular ribs, of which 
the three central ones are the largest and most prominent ; the beak of the ventral valve 
is somewhat produced, straight, but slightly incurved, and truncated by a small circular 
foramen, a flattened triangular area existing between it and the hinge-line. Shell-struc- 
ture punctate. Interiorly there exists two spiral appendages, with their extremities 
directed outwards for the support of the oral arms. 

Dimensions variable ; two British examples have measured — 

Length 6, width 6, depth 3 lines. 
2 2i 1 

Ods, This little Betzia was first described by Professor de Koninck under the desig- 
nation of T. crispata, but in the explanation of his plate the name was altered to that of 
T. ulotrix, from the author having found that the first denomination had been already 
employed. I am acquainted with only two English examples of this shell, one, from 
Bolland, I found in the British Museum ; the other, from the Carboniferous limestone 
of Wetton, in Derbyshire, is in the Museum of Practical Geology ; and upon sending 
drawings to Professor de Koninck, I was assured that they were referable to his species. 
This shell is stated to be likewise very rare in Belgium, and is found in the Carboniferous 
limestone of Tournay, where it would appear to have attained somewhat larger dimensions, 
the specimen figured by Professor de Koninck measuring — 

Length 6^, width 7^, depth 4 lines. 
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in being much more tumid in the middle, and in having three or more sharp angular 
furrows, extending along the middle of the large marginal sinus almost to the beaks, and 
is very variable in magnitude/* A single specimen is represented by the author, and of 
this I have given four carefully drawn representations (fig. 8). In his ' Synopsis,' Professor 
M'Coy states that " JR. cordi/ormia is chiefly distinguished from one of the varieties of A. 
acuminata by being more convex or tumid at the sides, and in the length and distinctness 
of the mesial plaits/* Professor de Koninck, on the contrary, believes B. cordi/ormis, or at 
least the specimen described as such by Sowerby (fig. 8 of our plate), to be nothing more 
than a simple variety of JBL acuminata ; and although I am not yet perfectly convinced 
of the fact, it is very possible that my Belgian friend may be correct in his interpretation. 
In British collections, however, the shells which we usually designate B, cordiformis^ and 
of which one or two examples so labeled exist in Sowerby 's cabinet, are similar to those I 
have represented by figs. 9 and 10, and which are supposed to belong, rightly or wrongly, 
to the same species as Sowerby's type. These Professor de Koninck considers quite dis- 
tinct from either B. acuminata or B. reniformis, since he sends me an Irish specimen 
marked " nov, sp.," and on the label points out the differences he had observed. 

I must admit that I am still much puzzled how to decide ; for I once even supposed 
that the last-named shells might, perhaps, constitute a variety of B. reni/ormis, and that 
Sowerby himself may have had a similar idea, from the fact that he figures among his 
specimens of B. reni/ormis, in tab. ccccxcvi of the ' Mineral Conchology,* a specimen 
very similar to the two I have represented (figs. 9 and 10), but without reference, as if he 
afterwards doubted the identity. If it should be determined that the typical example of 
B. cordi/ormis must be referred to B. acuminata, and that the other two (figs. 9 and 1 0) 
are distinct, I think the name Cordi/ormis might be advantageously retained for these last, 
as they have been so long known under that designation among British collections. 

Zoc. The shells here described are generally found in the Carboniferous limestone, 
associated with B. reni/ormis. Mr. Burrow has obtained it at Settle, in Yorkshire, and I 
have specimens from Bolland. In Ireland Messrs. Kelly and Morris mention Millecent, 
Little Island, Cork, and Ardconnaught. I am not acquainted with any Scottish specimen, 
but Professor de Koninck has figured the shell from Belgium. 



Rhtnchgnella acuminata, Martin (sp). Plate XX, figs. 1 — 13 ; Plate XXI, figs. 1 — 20. 

CoNCHTLiOLiTHUS ANOMITES ACUHINATUS, Martin, Petrif. Derbs., pi. zzxii, figs. 7, 8 ; 

and pi. zzxiii, figs. 5, 6, 1809. 
Tebebbatula ACUMINATA, Sowcrhy. Min. Con., tab. ccczxir, fig. 1, Jan. 1822. 

— — Yar. sulcata, Sowerby. Ibid., tab. ccccxcv, fig. 3, Sept. 1825. 

— FLATTLOBA, Sowcrby, Ibid., tab. ccccxcvi, figs. 5, 6, 1825. 

— ACUMINATA, F, Buch. Ucbcr Terebratula, p. 33, 1834 ; and Mem. Soc. 

Geol. de France, toL iii, p. 131, pi. ziv, fig. 1, 1838. 
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Terebkatola accuinata, Phillips. Geology of Yorluhire, toI. ii, p. 222, pi. zii, figi. 
4—9, 1836. 

— HES060NIA. Ibid., pi. xii, figs. 10—12. 

— ACUMINATA, Dt Koninck. Animaus fosaileB de Im Belgique, p. 278, pi. xfii, 

&g. 3, a, b,e, rf,/ (not the other fignrea), 1643. 
Atetpa ActruiHATA, M'Coy. Syoopsit of the Character* of the Carboniferons FouUs of 
Ireland, p. 151 ; also woodcut, fig. 32, 1844. 
— — D'Orb^y. Prodrome de Pal^outologie Stratigraphiqne, vol. if p. 

146. 1849. 
Bhtnchonella acuhikata, Morri*. A Catalogue of British Fouila, p. 146, 1854. 
Hemithybii* — M'Coj/. British Palteoznic FosbUb, p. 36t, 1838. 

^ec. Char. Very variable in shape and character ; more or less trigonal, heart-shaped, 
or obscurely pentagonal ; generally wider than long. Dorsal valve convex, often gibbous, 
and much elevated at its frontal margin, the lateral portions sloping rapidly on either side ; 
a distinct mesial fold is rarely perceptible. Beak in ventral valve small, incurved ; foramen 
minute, situated under the extremity of the beak, and margined by a deltidium. Sinus 
either concave or angular, of great width, and of variable depth; originating at a short 
distance from the extremity of the beak, it extends to the front, where it forms either a 
regular curve or Is prolonged in the shape of an acute cuneiform extremity. ExtemaJly 
the surface is smooth, finely striated, or more or less strongly plaited. 





Ventral aspect. Umbonal atpect. 

£A. acuminata, internal casts. 

A. Adductor, or occluBor. b. Cardinal, or divaricator. p. Pedicle, or ventral adjustor, niuscnlar impret- 
sions. T. Vascular marlcings. u. Orarian spaces. 

In the interior of the dorsal valve the hinge-plate is divided, and to these are attached 
a pair of short, curved, shelly processes, for the support of the oral arms. On the bottom of 
the valve may be seen the quadruple impressions produced by the adductor or posterior 
and anterior occlusor muscle of Hancock ; and in the ventral valve the adductor (or 
occlusor), cardinal (or divaricator), and pedicle (or ventral adjuster) muscular scars may 
be distinctly traced. The ovarian and vascular spaces and impressions are also clearly 
defined in the interior of both valves. Dimensions very variable ; four examples have offered 
the following proportions : 
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Length 25, width 26, depth 19 lines. 
99 15, „ 17, „ 22 „ 
» 19, „ 20, „ 11 „ 

» ^*^9 99 ^^9 » 'i » 
Uba, At page 222 of his ' Geology of Yorkshire,* Professor Phillips has stated that 

the varieties of T. acuminata are almost innumerable, and that a specific character was at 
that time impossible. If, therefore, such was the case in 1836, I do not believe that 
matters have materially improved since that period. It is at all times most difficult, nay 
impossible, to convey in a diagnosis a sufficiently accurate description of a species, and 
especially of so variable a one as that now before us ; and as figures always convey a more 
accurate idea of any object than words alone are able to express, I have represented in 
Plates XX and XXI all the principal and more important variations, both of specimen and 
age, assumed by this species, and which have been selected with great care from among 
some hundred specimens I was able to assemble from various collections and localities. 
Every intermediate link can be found connecting such extreme cases as those, PI. XX, fig. 1 , 
and PI. XXI, fig. 11, and the want of space alone has prevented their being all here repre- 
sented. The first notice I find of this remarkable shell consists of two very good figures 
of the typical variety, published by Andreae, in his ' Lettres ecrites de la Suisse,' pi. xiv, 
1763, and which illustrations very closely agree with those published by Martin forty-four 
years later. Several authors have referred fig. 1 of pi. ccxlvi, of the ' Encyclopedic 
Methodique,* published by Bruguiere, in 1788, to T. acuminata, and it may have been 
drawn from an example of the species, but it bears also much resemblance to some 
specimens of De Verneuil and Keyserling's BA. Mej/endorfii, and is not so good or so 
characteristic a representation as that by Andreae, above mentioned. It was, however, 
only in 1809 that the shell received a specific denomination, and that of acuminata was 
bestowed upon it by Martin,^ who gave us at the same time a good description and 
correct figure of two of its varieties, and which agree also very closely with those I have 
represented in PI. XX, fig. 2, and in PL XXI, fig 1. These will require to be looked 
upon as the typical shape of the species. 

In 1822 James Sowerby describes and figures the same form, and in 1825 he repre- 
sented two other of its varieties, which he designated by the names sulcata SLudplicatay 
and to a third he applied the specific denomination oi platyloba. In 1836 Professor 

i Martin describes bis species in the following words : 

'' Concbyliolithas anomites {acuminatus) cordiformis Isevis, sinu margine longissimo cuneato, s. p. 

" A petrified shell ; the original an Anomia. Perforate ; both valves convex, cordiform or heart-shaped, 
and smooth, the surface being destitute of striae, furrows, or tubercles (the larger specimens, under a 
glass, appear to be marked with very minute, close, and equal striae). The hinge curved, and close. 
Foramen very minute, under the apex of the beak, which is small, sharp-pointed, and incumbent. The 
larger or beaked valve hollowed at the back into a single wave, ending in a very long, sharp-pointed, 
cuneiform, or wedge-shaped sinus at the margin. This very curious Anomite is not uncommon near Bake- 
well and Buxton, in the limestone strata ; it varies considerably in size." 
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Phillips judiciously united into one species T. acuminata and platyloba, as well as the 
above-named varieties, but was perhaps mistaken while forming a new and separate species, 
T, mesogonia^ for what seems to be a small variety of the typical shape of Martin's shell, 
and which the distinguished author of the ' Geology of Yorkshire' himself states to be 
^' a miniature copy of the first var. of T. acuminata^ Such would appear to be the named 
varieties and synonyms of the species under description, but it is necessary here also to 
record that several Palaeontologists, and especially Professor M 'Coy, would go still further, 
by adding Uh, pugnm^ of Martin, to the varieties of M, acuminata ; and although I am 
ready to admit that some extreme and exceptional shapes of both may be difficult to deter- 
mine, and might lead to the idea of a passage, still the generality of specimens of both 
species appear to me so distinct that I would not feel myself justified in subscribing to the 
opinion advocated by the distinguished Irish professor. 

In his great work on 'Belgian Carboniferous Fossils/ published in 1843, Professor de 
Koninck had assembled, as synonyms of Uh, acuminata^ several species which he subse- 
quently admitted to be distinct, at p. 664 of the supplement to that work, published in 
1851, and among other observations he states it to be his decided opinion that B.pvgnus 
is specifically distinct from B. acuminata. 

Long and careful observations, based upon the study of many specimens, has induced 
some palaeontologists as well as myself to consider that, although the typical form of the 
species under description may be heart-shaped, smooth, with a long, sharpened, pointed^ 
cuneiform sinus (as described by Martin and others), the greater number of specimens did 
not present that character, the sinus being more uniformly rounded in front, and regularly 
or irregularly marked with rudimentary or prominent ribs, and of these Sowerby has 
formed his varieties sulcata^ plicata, and platyloba. In PI. XXI, fig. 10, a specimen is 
represented in which the ribs extend from the frontal margin to nearly the extremity of 
the umbone, and if the reader will again look at PI. XXI, he will find that in figs. 
1, 2, and 3, the fold, or what corresponds to it, is smooth and acute, while in fig. 4 it is 
divided into two, in fig. 6 into three ; fig. 6 shows five ribs, and so on until the fold and 
sinus become regularly and numerously plaited, as in figs. 7, 10, and 11. The great 
elevation of the front is also at times gradually replaced by a more gentle curve, and in 
the young state especially the whole shell very often appears to be but slightly convex, and 
is even depressed, as in figs. 14 — 20 of the same plate. In the generality of specimens 
we find not a vestige of a rib on the lateral portions of the valves, but in other rarer 
examples these are sometimes present near the margin, and it is specimens so constructed 
that approach most in shape to 72//. pugnxia. All this extreme variability, offered by a 
single species, shows how cautious we should be in our appreciations of specific 
characters, and especially so when we are unavoidably deprived of all anatomical 
assistance. 

Mr. Hancock has stated in his admirable * Memoir on the Anatomy of the Brachiopoda,' 
published in the * Philosophical Transactions of the Royal Society ' for 1858, that two 
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forms, externally almost un distinguishable^ have been found by him to possess animals so 
different in their anatomical details that they could not, in his opinion, be confounded 
under the same specific denomination ; and it has been shown, by other similar investigations, 
that shells presenting a wide range of external modifications of detail possessed an animal 
exactly similar. This demonstrates the almost impossibility of very often determining 
among the extinct forms what in reality belongs to the same species ; and our appreciations 
must therefore be always more or less uncertain, however much zeal we may display in 
our attempt to dive into the veiled secrets of nature. 

Professor M'Coy was mistaken while stating, at p. 151 of his * Synopsis of the Carbo- 
niferous Fossils of Ireland,* that the internal structure of B. acuminata was similar to 
that of T. haatatay the one being a Bhynchonella, the other a Tei'ebratula ; but his imper- 
fect woodcut representation (fig. 32 of the 'Synopsis') would denote. that the Professor 
had observed the two small curved supports of the oral arms in Rhynchonella acuminata. 
In PL XX, fig. 6, the reader will find a more complete representation of the interior of the 
dorsal valve, and the two woodcuts given above show the shape of the muscular and 
vascular impressions. 

Loc. R. acuminata and its varieties abound in the Carboniferous limestone of many 
English and Irish localities, but no well authenticated Scottish examples have hitherto 
come under my observation. Martin mentions Bakewell and Buxton, in Derbyshire. It 
is very common about Clitheroe and BoUand, in Lancashire, and at Park Hill, Longnor, 
Derbyshire ; at Settle and Malham Moor, in Yorkshire ; in the Isle of Man, &c. 

In Ireland, Mr. Kelly mentions Mullaghfin, Millecent, Little Island. 

On the Continent B. acuminata was found at Vise, in Belgium, by Professor L. de 
Konhick ; at Hausdorf, by M. De Semenow ; and at Cosatchi-Datchi (Oural), by M. de 
Verneuil and Count Keyserling, &c. 



Rhynchonella pugntjs, Martin (sp.). PI. XXII, figs. 1 — 15. 



CoNCHYLiOLTTHlJS ANOMITES PUGNUs, Martin. PetrlficaU Derbiensia, tab. xxii, figs. 4, 5, 

1809. 
Terebbattjla ptjgnus, Sowerby, Min. Con., tab. ccccxxt, fig9. 1 — 6, 1825. 

— — Phillips. Geology of Yorkshire, vol. ii, p. 222, pi. xii, figs. 17 (but 

fig. 16 should also be included), 1836. 

— STJLCiROSTBis, Phillips (?). Geology of Yorkshire, vol. ii, p. 222, pi. xii, figs. 

31, 32, 1836. 
Atrtpa pugntjs, M'Coy. Synopsis of the Characters of the Carboniferous Fossils of Ireland, 

p. 156, 1844. 
— LATICLIVA, M'Coy (?). Ibid., p. 154, pi. xxii, fig. 16. 
Tekebbatula PUGNU8, De Femeuil and Keyserling. Geology of Russia^ vol. ii, p. 78, pi. 

X, fig. J, 1845. 
Hemithyris acuminata, yat, pvynus, M'Coy. British Palaeozoic Fossils, p. 338, 1852. 

13 
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Spec. Char. Shell very variable in shape, transversely ovate or oblato-deltoidal ; wider 
than long ; dcmsal valve gibbous, most elevated near the front, evenly convex at the umbone ; 
mesial fold large, and more or less prominent. Ventral valve less convex than the opposite 
one^ with a nnns of moderate depth, commencing at a short distance from the beak, and 
extending to the front. Beak small, much incurved, and contiguous to the umbone ; 
foramen minute, placed under the extremity of the beak, and but rarely visible in full- 
grown shells. Each valve is ornamented with from nine to fourteen ribs, which become 
obsolete as they approach the beak and umbone ; from three to six occupy the fold and 
sinus. 

Three examples measured : 

Length 12, width 17, depth 12 lines. (Martin's type.) 
„ 24, „ 24, „ 20 „ 
„ 11, „ 15, „ 10^ „ 

Oba. This, and B. acuminata, are certainly the BhynchoneUa at present known in the 
Carboniferous period which appear to have attained the largest proportions, and although 
believed by the generality of palaeontologists to be specifically diflferent, and in general 
easily distinguishable, it cannot be denied that there are exceptional examples, which from 
their intermediate shape would go some length to support the opinion expressed by 
Professor M*Coy, viz., that B. pugnm might be nothing more than a variety of Mh. 
acuminata.^ 

In 1809 Martin published two somewhat enlarged representations of what we must 
consider to be an abnormal shape and injured specimen of the species under description ; 
nor did Sowerby neglect to mention that had he not possessed the individual specimen 
(which I have also seen and drawn) he would have felt some uncertainty as to its 
identity with the specimens he subsequently figured in tab. ccccxcvii of the 'Mineral 
Conchology/ 

In very large, full-grown examples, such as in figs. 3 — 6 of my plate, the posterior half 
or upwards of each valve is evenly convex, and exhibits no trace of ribs, but these are 
always present round the margin and on the anterior portion of the valves. This is also 
the case with the generality of young shells ; but in the larger number of middle-sized 
specimens the mesial ribs, or those which compose the fold and sinus, extend to more than 

^ ' British Paleeozoic Fossils,' p. 381. Professor M'Coy proposes to subdiride his Hemithyru aeummata 
into four named varieties, yiz. : 

" 1st Tar., — acuminata (Martin). Front sinus very high, acutely angular, few or no traces of mesiil 
plaits, nor lateral marginal plaits, except in yery large specimens. 

*' 2d Tar., — platyloba (Sow.). Transversely ovate, plaits obtuse. 

'' 3d var., — pugnus (Martin). Bhomboidal tumid ; three to six mesial, and three or no lateral, shorty 
strong plaits. 

"4th var., — mesogonia (PhilL). Form and other characters exactly as in the type, var. aeuwwuiiat 
but the width less than one inch." 
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half the distance, and sometimes even reach nearly to the extremity of the beak and 
ambone. This character is well exhibited in Martin's type, and may be seen likewise in 
figs. 9 and 16 of my plate. The specimea represented in the ^Petrificata Derbiensia' 
exhibits five large rounded ribs on the mesial fold of the dorsal valve, and four in the 
sinus of the ventral one, these last being indented or grooved along their centre to the distance 
of a couple of lines from the margin ; but the shorter ribs on the lateral portions of the 
valves are not so marked, nor do they extend to any great distance from the margin. 
Now if we examine a large number of specimens of B. puffnus, it will be seen that in the 
generality of young and middle-sized examples the ribs are acute, and rarely present the 
indentation along the middle ; this last-named peculiarity is common, but not general, to a 
smaller species, B. pleurodon, and I must hasten to observe that although by far the 
larger number of specimens of the last-named shell appear to be well distinguished 
from B. puffnus by the more numerous ribs which cover the entire surface of the 
valves ; in some exceptional cases they become likewise gradually obsolete as they 
approach the beak and umbone, and in which condition are less easily separable from 
Martin's shell. 

The prevailing number of ribs on the mesial fold in B. pleurodon is five, but that 
number is the exception in B. pu^nus, where three, four, and six on the fold ; and two, 
three, and five in the sinus would appear to be the usual number. The ribs are likewise 
sharper in young specimens, or races from certain localities than from others, and in this 
condition approach most to B. pleurodon. The surface of the valves, when perfectly 
preserved, appear to be finely striated, as is also the case with B. acuminata and some 
other species. 

In young specimens of the shell under description the beak is acute, and but slightly 
incurved, and in this state the small circular foramen surrounded by its deltidium may be 
distinctly observed, but in more aged individuals, from the beak becoming much incurved 
over the umbone of the opposite valve, the aperture can no longer be seen. Some speci- 
mens are also much more transverse than others, and but few appear to have attained the 
dimensions of the larger ones represented in our plate. From B. acuminata and B. 
reni/ormis, Martin's shell may be distinguished by its lateral ribs. 

The interior arrangements and impressions are those of the genus Bhynchonella. In 
the dorsal valve the shelly processes (for the support of the spirally coiled brachial appen- 
dages) consist of two short, flattened, grooved lamellae, separate and moderately curved 
upwards {PL XXII, fig. 13), being prolongations of a deeply divided hinge-plate. Four 
muscular impressions produced by the adductor or occlusor muscle are visible on the 
bottom of the valve. In the ventral valve the hinge-teeth are supported by dental plates ; 
scars formed by the adductor or occlusor; cardinal or devaricator; and ventral adjustor 
muscles may be distinctly recognised, as well as the vascular markings. Professor M*Coy 
appears to have been the first naturalist who observed in this species the slender curved 
lamellae above described ; for, at p. 156 of his * Synopsis,' we find a woodcut representation 
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of the ' Synopsis/ has induced both Professor De Koniiick and myself to suppose that the 
author had before him some specimen of B. puffnus ; anyhow it cannot belong to the same 
species as that which Professor M'C!oy describes and figures in 1855, under the denomi- 
nation of Camarophoria laticliva} 

In 1843 Professor De Koninck had united B. pugnus, and one or two more species, 
under the single specific denomination of Ter, acuminata ; but at p. 664 of his work on 
* Belgian Carboniferous Fossils/ he has corrected the oversight, and referred figs. 3, 8 ^ ahd 
f, of his pi. xviii, to the shell we are now describing. 

Loc. Martin states that the species is common in Carboniferous limestone at Castle- 
ton, Hope, and Little-Longatone, in Derbyshire. Gilbertson's largest examples appear to 
have been obtained at Linton, in the Craven district. It is also abundant at Whitewell, 
WidgiU, and Twiston, all situated at a few miles from Ciithero. It does not appear to be 
rare at Kendal, nor in the Isle of Man, &c. 

In Scotland it occurs in several localities of the Lanarkshire and Stirlingshire 
Carboniferous basins, such as at Hill-head, Campsie, &c. In Ireland, Mr. Kelly mentions 
Ardagb, Millecent, Little Island, &c. 

It is also a common fossil in many foreign Carboniferous districts ; it occurs at Vise, 
in Belgium, as weU as on the oriental side of the Oural, to the east of Miasb, &c. 



Rhtnchonella pleurodon, Phillips, Sp. PI. XXIII, figs. I — 15, 16 — 22? 

Teeebratula MANTiiE, Sowerhy. Min. Con., tab. cclxxvii, fig. 1, May, 1821. 

— PLEURODON, Phillips. Gcology of Yorkshire, vol. ii, p. 222, pi. xii, figs. 

25—30 (but not 16), 1836. 

— VINTILABRUM, Ibid., p. 223, pi. xii, figs. 36, 38, and 39, 1836. 

— PENTATOMA, De Koninck. Animaux fossiles de la Belgique, p. 289, pi. xix, 

fig. 2 (not T. pentatoma, Fischer) in p. 664 ; this mistaken 
identification is corrected to T. pleurodon, of Phillips, 1843, 
and 1851. 
Atrtpa PLEURODON, M'Coy. Synopsis of the Carb. Foss. of Ireland, p. 155, 1844. 

— TRIPLEX, M'Coy. Ibid., p. 157, pi. xxii, fig. 17, 1844. 
Terebratula PLEURODON, De Vei-neuil and Keyserling. (}eol. of Russia, yoI. ii, p. 79, pi. 

X, fig. 2, 1845. 

— DAYREUXiANA, De Kofiinck. Animaux foss. de la Belgique, p. 664, 1851. 
Hehithtris PLEURODON, M'Coy, British Pal. Fossils, p. 382 and 441, 1855. 

Spec. Char. Transversely oval, rarely longer than wide, very variable in shape; 

^ 'British Palseozoic Fossils,' p. 444, pi. iii d, figs. 20, 21. 1 have reproduced in my plate the 
author's figures, published in 1844 and 1855, so at to enable the reader to form his own opinion upon the 
subject. 
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valves more or less convex, sometimes very gibbous, beak moderately produced, incurved^ 
and exhibiting a small circular foramen under its angular extremity, which is surrounded 
and slightly separated from the hinge-line by a deltidium ; medial fold large, almost 
square, and most elevated close to the front, when it is suddenly deflected, so as to mert 
the corresponding margin of the opposite valve; sinus in ventral valve of moderate 
depth ; ribs numerous and angular, extending over the whole surface, and numbering from 
ten to about twenty-four in each valve, of which three to nine compose the fold, and two 
to eight the sinus ; but five on the fold and four in the sinus is the general number. The 
plaits that cover the lateral portions of the dorsal valve are very much curved, while those 
of the ventral one are nearly straight, with their extremities bent upwards. The ribs aire 
longitudinally grooved along their median portion to some distance from the margin* 
Dimensions very variable ; three examples have measured : 
Length 10, width 14, depth 11 lines. 
99 9> 9$ 13, „ 10 „ 

068. This Rhynchonella is very abundant in the Carboniferous rocks, but varies so 
much in shape, according to age and specimen, that several so termed species have evidently 
been manufactured out of what I conceive to be mere difierences in shape, race, and even 
malformation of a single species. 

B. pleurodon does not appear to have ever attained very large proportions, and is 
distinguishable from B. pugntis^ B. acuminata, and B. reni/ormis, by the angular ribs 
which cover the entire surface of its valves. When young, with dimensions of from two, 
three, and sometimes more lines in length, both valves are at times much compressed, the 
fold and sinus being but little elevated or depressed beyond the regular convexity of the 
valves, a small longitudinal depression extending hkewise along the median portion of 
the umbone of the dorsal valve. In the fry the shell is at times somewhat triangular, the 
width being equal to the length, but with growth the shape becomes more transverse, and 
rapidly increases in depth or convexity, the fold and sinus assuming likewise their charac- 
teristic appearance. Many young specimens of undoubted B. pleurodon possess but three 
ribs on the mesial fold, and two in the sinus, but in the larger number of full-grown 
shells five were prevalent^ although we sometimes pick up specimens with as many as 
from six to nine ribs on the fold ; but these are exceptions, and of much less common 
occurrence. 

It may now be desirable to examine what are those so-termed species which I have 
been tempted to consider as simple variations in shape or s3monyms of B. pleurodon. 

First. — BA. {Terebratula) Manila, Sowerby, pi. xxiii, figs. lb,lba,b,c{' Min. Con.,' 
tab. cclxxvii, fig. 1, May, 1821), 

Sowerby founded his T. Mantia from the inspection of a single specimen, said to 
have been collected in Ireland by a Mrs. Mant, but unfortunately the figure published 
in the 'Mineral Conchology' does not convey an accurate idea of the shell, and I 
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am not therefore surprised that palaeontologists should have felt embarrassed, and 
have identified with the imperfect illustration shells of an entirely difierent character. 
Having obtained the loan of the original example, through the kindness of its possessor, 
Mr. J. de C. Sowerby, I have been able to study and illustrate its characters with suflScient 
care. It is always very hazardous to establish species from the inspection of a single 
specimen, and especially among so variable a group of shells as that of the Bhpichonelke. 
Sowerby 's T. Mantia appears to me to be nothing more than an accidentally elongated 
malformation of B. pleurodon^ wherein the mesial fold (composed of five ribs) had become 
onsymmetrical, from being twisted more to one side than to the other, an occurrence not 
uncommon to many species of Rhnychonella^ which in their normal state have the fold and 
sinus in the middle. I purposely avoided referring, in the list of references, to the works 
of those authors who have alluded to T. Mantta, as they were evidently unacquainted with 
the characters of Sowerby's shell, which measures nine lines in length, eight in width, and 
six in depth. Notwithstanding the priority of date of E. Mantia over R. pleurodon^ I 
believe all palaeontologists will prefer retaining Phillips's denomination for the species ; 
especially so as Sowerby's one has unfortunately been the cause of so much misapprehension, 
being founded on a malformation. At page 146 of the first volume of D'Orbigny's 
* Prodrome/ T. proava of Phillips is considered a synonym of T. Mantia, but I believe 
the French author's guess to be incorrect. 

In 1843, Professor De Koninck described and figured a totally different shell under 
the name of T. Mantice, and to which he had likewise added T. radialis of Phillips, as 
sjmonym, but the distinguished Belgian author has since then recognised his mistake. At 
page 437 of M'Coy's work on * British Palaeozoic Fossils,' a shell is described under the 
generic and specific appellation of Spirifferina (?) Mantia, Sow., sp., but as no illustration 
is appended, all that can be said is, that the shell so described cannot have belonged to 
Sowerby's species, because T. Mantia possesses all the exterior appearances and characters 
of a true Bhynchonella, and none of those of a Spirigerinay nor does it present " a large, 
high, flat, cardinal area," or any appearance of the punctured shell-tissue, described in the 
work above quoted. It is, therefore, certain that Professor M*Coy must have had some 
other species before him while drawing up his description. 

Secondly. — Bhynchonella (Ter.) ventilahrum, Phillips (pi. xxiii, figs. 13, 14), (' Geology of 
Yorkshire,' vol. ii, p. 223, pi. xii, figs. 36, 38, 39, 1836). 

Professor Phillips states that he ** is not certain whether his species be distinct from 
T. aulcirostris, that it has no mesial elevation, the ribs rounded, and vanishing towards the 
margin.'' In PI. XXIII, I have reproduced the author's figures, but feel but little 
doubt while placing B. ventilabrum among the variations of form, or synonyms of B, 
pleurodouy for the typical example (fig. 13) exactly resembles certain specimens of the 
last-named species, in which the mesial fold is indistinctly marked ; in fig. 14 it may, 
however, be clearly perceived. B. sulcirostris has been with some doubt considered a 
synonym of B. puynus, from the shortness of its lateral ribs, and I regret not having been 
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able to discover the original examples in the Gilbertsonian collection ; the conclusions here 
recorded are therefore based upon an examination of the iSgure only, for the few words of 
description which accompany it do not materially assist. 

Thirdly. -^Bhynchonella Davreuwiana, De Koninck (PL XXIII, figs. 18—20), (De 
Eoninck, ' Animaux Fossiles qui se trouvent dans le terrain Carbonifere de la Belgiqne/ 
Supplement, p. 664, 1851). 

Notwithstanding the superior authority of my distinguished friend, Professor Dd 
Koninck, I cannot help feeling impressed with the idea that the form above named is only 
a small thick variety, or local race of B. pleurodon (?). None of the specimens I have 
been able to examine (and which were all obtained at Gilling, by Mr. E. Wood) did 
exceed 3^ lines in length, 4 in width, and 2^ in depth. In the larger number of 
specimens, three and four ribs were prevalent upon the fold, but in some others five could 
be counted ; the ribs generally extend from the beak and umbone to the mai^n, but 
sometimes, as was the case with certain young shells of R. pleurodon^ the ribs became 
obsolete close to the extremity of the beaks. Should my present views relative to this 
shell be considered erroneous, palaeontologists will do right in adopting Professor De 
Koninck's specific denomination, and I may observe that the specimens of B. Davreuxiana 
figured in my plate, were so determined by the Belgian author himself. 

Fourthly. — Bhynchonella triplex, M'Coy, sp. (pi. xxiii, figs. 16 — 18) ; Atrypa triplex, 
M'Coy, * Synopsis of the Garb. Foss. of Ireland,' p. 157 (pi. xxii, fig. 17, 1844). 

Professor M'Coy describes his shell as " transversely oval, gibbous ; beaks very small, 
pointed; surface with nine short, angular ribs, which reach but half-way to the beak; 
front elevated with three of the ridges ; the three ridges on each side slightly larger than 
the mesial cues. This pretty little shell is remarkable for its three equal lobes, of three 
ridges each ; it is distinguished from the A. raricosta, PhiUips, by the ridges extending 
only half-way to the beaks on the ventral valve, and its very small size. Length, two 
and a half lines; width, three lines." In our Plate XXIII, fig. 17 is copied from the 
' Synopsis.' 

No locality is given, but Mr. Kelly supplies the deficiency, by informing us that the 
shell was found in yellow or reddish sandstone, forming the base of the Carboniferous 
system, at Kildress, in Tyrone ; and he kindly furnished rne with specimens of the sand- 
stone, which I found to contain, in addition to casts of Spiriferina octoplicata, Atkyris 
ambigua, St. crenistria, and Bh. pleurodon, many examples of M'Coy's Atrypa triplex; 
and although some few of the specimens of the last did present exactly the characters 
described by the author, still it was easy to perceive that this little Bhynchonella varied as 
well as all other species of the genus in the number of its ribs ; and on the same slab 
could be seen specimens which connected by gradual passages B. triplex to B. pleurodon^ 
proper, and of which I believe it to be the fry. All the fossils above enumerated as 
occurring in the sandstone of Kildress are in the state of casts, and the ribs in some of 
the examples referable to B. triplex, extend much further along the surface of the valves 
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than was indicated by Professor M'Coy. We have already had occasion to remark that in 
certain young shells of B. pleurodon a small portion of the beak and umbone was some- 
times smooth, as is seen in the small B. triplex from Kildress. In the shales, on the upper 
portion of the Carboniferous limestone at Settle, in the parish of Carluke, and elsewhere, 
we find small specimens of a Bhynchonella with nine ribs, and which agree with the 
characters assigned by M'Coy to his species ; but here also we observe that they pass, by 
insensible gradation, into B. pleurodon, and in some the sinus and fold is unsymmetrical 
or twisted, as was the case with the shell upon which Sowerby founded his Terehra- 
tula Mantia. 

The specimen represented and described by General Portlock in pi. xxxviii, fig. 4, of 
his excellent * Report on the Geology of Londonderry, Tyrone, and Fermanagh,' as Tere- 
bratula {^)ferita, (?), V. Buch, and which was found also in the red or yellow sandstone 
of Kildress, is evidently a young example of 72. pleurodon ; Von Buch's species being 
quite distinct, and belonging to another genus [Betzia). 

It is well known, as I have already so often had occasion to remark, that the number 
of ribs varies exceedingly according to age and specimen in almost every known species of 
Bhynchonella, so that no definite number can be made use of as an unvariable character, 
and no name given to a species should be founded upon the number of ribs possessed by 
a single specimen. 

Loc, In England B. pleurodon is abundant in the Carboniferous limestones and 
shales at Bolland, Settle, Kirby Lonsdale, Orton, and in several other Yorkshire and Derby- 
shire localities, &c. In Scotland it is found in similar beds in various localities in Lanark- 
shire, near Carluke, Campsie, also in Westlothian. In Ireland it occurs in the red sand- 
stone of Kildress, and in the limestone and shales of other localities. It is also a common 
fossil in other Carboniferous districts of the world. At Vise, in Belgium, by Professor De 
Koninck. In Russia it is described from Archangleskoi, Cosatchi-datchi, Sterlitamak, &c. 
In Australia it has been recently discovered in beds of the Carboniferous period at Bun- 
daba. Port Stephen ; and is common in the Carboniferous rocks of America, &c. 



Rhinchonella flexistria, Phillips (sp.) PI. XXIV, figs. 1 — 8. 

Tebebratula flexistbia, Phillips. Geol. York., vol. ii, p. 222, pi. xii, figs, 33 and 34, 

1836. 
— TUMIDA. Ibid., fig. 35. 

Hemithtbis heteboplycha, M^Coy. Annals and Mag. of Nat. Hist., 2d series, yoI. x, and 

British Palaeozoic Fossils, p. 440, pi. iii D, fig. 19, 1855. 
— FLEXISTRIA. British Palaeozoic Fossils, p. 439. 

S^ec. Char. Shell oblate, or transversely ovate ; dorsal valve more convex than the 

14 
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ventral one; beak small, much incurved, sometimes inconspicuous, on account of tbe 
gibbosity of the dorsal valve ; sinus moderately deep, fold more or less prominent. Tlie 
sorfiEK^ of each valve is ornamented by from fifteen to forty ribs, those on the fold and 
sinus being generally larger and wider than those that cover the lateral portions of the 
valves ; the ribs also become more numerous by intercalation or bifurcation at various 
distances from the beak and umbone, and especially so on the lateral portions of the valves, 
where they are generally much curved and smaller. Dimensions very variable ; three 
specimens measured- 
Length 10, width 13, depth 8 lines. 

>9 •> 9> "l » ^ 99 

Obs. After a long and minute examination of the typical and many other examples 
of Terebratula flexistria and T. tumida (Phillips),^ as well as of Hemitht/ris hetercplycha 
(M'Coy), I arrived at the conclusion that they were all variations in shape of a single 
species, for which the designation of flexistna has been retained. At p. 222 of the 
* Geology of Yorkshire* (vol. ii), Professor Phillips describes his two shells with the fol- 
lowing words : " Terebratula flexistria. Oblate, depressed, mesial elevation rounded ; lower 
valve smaller, flatter, with inconspicuous beak ; many obtuse striae, much curved on the 
sides^ 

" Terebratula tumida. Oblate, tumid, lower valve flatter, with inconspicuous beak ; 
striae strong and rounded on the middle, smaller and curved on the sides" Both are 
stated to be from Bolland, and I have reproduced in PL XXIV the author's original 
figures {1 and 7), also those given by Professor M'CJoy of his H. hetercplycha (fig. 5). 
Every intermediate passage or gradation of shape and character can be found, whereby 
the three shells above mentioned are intimately connected ; in some the ribs on the fold 
and sinus are few in number, large, simple, and varying from three to six ; those on the 
lateral portions of the valves being smaller and almost entirely sinvple ; while in other 
examples, some or all the ribs have bifurcated or augmented by tbe means of inter- 
calations at various distances from the beak and umbone, the relative disproportion in size 
of the ribs on the fold and lateral portions of the valves not being so apparent. The beak 
likewise is inconspicuous in some specimens, while in others it is slightly produced above 
the umbone of the dorsal valve. In PI. XXIV, I have endeavoured to represent all these 
appearances or variations of detail, to which the reader can refer. The umbone varies 
also much in degree of convexity, being uniformly rounded in some specimens, while 
there exists in others a slight median depression. 

Bh. flexistria audits varieties maybe distinguished from Bh. pleurodon (to which some 
examples approach) by their general shape, disposition, and character of their dichotomising 

' The original examples of Professor Phillips's species form part of the GilbertsoDian Collection in 
the British Museum. Professor M'Coy's H. heteroplyeha is preserved in the Geological Museum at 
Cambridge. 
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ribs, which do not appear to have been grooved along the middle, as is the case with those 
of the last-named species. 

Loc. B.flexistria is not a very common species ; it occurs in the Carboniferous lime- 
stone of BoUand, Clitheroe, and in several Derbyshire localities, &c. In Ireland, Mr. Kelly 
mentions Millecent, Rahoran, and Knockninny. I am not acquainted with any Scottish 
specimen, nor is it known to me from any Continental locality^ although it is no doubt to 
be found in several. 



Rhtnchonella angulata, Linnaus (sp.) PI. XIX, figs. 11—16. 

Akomia angulata, Linnceus. Systema Natarae, i, pars ii, p. 1154, 1767 • 
Tekebratula excavata, Phillips. Geol. Yorks., vol. ii, p. 223, pi. xii, fig. 24, 1836. 

— angulata, De Koninck Animaax foss. de la Belgique, vol. i, p. 284, pi. 

xix, fig. 1, 1843. 
Rhynchonella angulata, D'Orbigny, Prodrome, vol. i, p. 146.^ 
Hemithvbis angulata, M^Coy. British Palseozoic Fossils, p. 439, 1855. 
Anomia angulata. Hartley, Ipsa Linnaei Conchylia, p. 133, 1855. 

Spec. Char. Elongated, sub-trigonal or cuneiform, rarely as wide or wider than 
long, the greatest breadth at a short distance from the front ; valves sometimes much 
flattened, but assuming every degree of convexity, and even gibbosity. The lateral 
portions of the beaks in both valves are much depressed, forming large, broad, flattened 
spaces, which extend to upwards of half the length of the shell ; the beak of the ventral 
valve is moderately produced, tapering to a point, nearly straight, or but feebly incurved ; 
foramen small, margined by a deltidium. The dorsal valve is convex and sharply incurved 
at the umbone, almost straight towards the front, the lateral portions of the valve sloping 
rapidly on either side. The surface is smooth close to the umbone, but soon becomes 
ornamented by from six to nine large angular plaits, of which two, three, or four com- 
pose the mesial fold, while one, two, or three strongly curved plaits occupy each side of 
the lateral portions of the valve. The ventral valve, when viewed in profile, presents a 
very convex curve from the beak to the extremity of the sinus, this last being in 
general rather shallow, and composed of one, two, or three angular ribs. Measurements 
taken from three individuals have presented — 

Length 12, width 9^, depth 7 lines. 

a ^^i if ^ » '2 *> 

„ 10, „ 11 „ 8 „ 

Oba. This remarkable but variable shell may always be distinguished from other 

' This appears to be the only species belonging to the genus Rhynchonella D*Orbigny would admit 
in the Carboniferous period, all the other species of this genus are placed by him in the genus Atrypa ! 
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species of Bhynchonella found in the Carboniferous system, by the compression or exca- 
vation of the lateral portions of its beaks, which give to the shell that peculiar sub-trigonal 
or cuneiform appearance which no doubt prompted the specific designation of angulata^ 
and at a later period that of excaoata, by Professor Phillips. The ribs are likewise 
characteristic of the species^ but not to such an extent as the lateral compressions of the 
beaks. 

BU. angvlata bears some resemblance to certain individuals of the Silurian Bh. cuneata 
of Dalman, but from which it may be distinguished by a difference in the character of its 
ribs. B. lateralis of Sowerby has been (by some authors) added to the synonyms of 
anffulata; but if we are to judge from the description and figure published in the 
' Mineral Conchology' (tab. Ixxxiii, fig. 1), the identification must be looked upon as 
uncertain, for the Sowerby representation does not exhibit those flattened or depressed 
spaces on either side of the beaks which are observable in the Linnean species ; and this 
view is further strengthened by Sowerby's own remark, that " Ter. lateralis is probably a 
variety oi B.pugnus, although it has only three plaits" ('M. C.,* vol. v, p. 155).^ In any 
case, whether B. lateralis be or not a synonym of the Linnean species, or a variety of 
B. pugnus^ the name will require to be erased from the nomenclature, on account of 
Linnseus's species, as well as that of Martin, claiming priority of date over the Sowerby 
one. I must also differ with the statement made by Professor De Koninck, at p. 285 of 
his excellent work on the * Carboniferous Fossils of Belgium,' that Bruguiere has figured 
the species in the ' Encyclopedic methodique,' or that it is the same as the one to which 
Lamarck gave the name of T. plicata at a later period ; for although Bruguiere's repre- 
sentation CEncy. meth., pi. ccxliii, fig. 11, and pi. ccxli, fig. 1, 1789) might bear a 
somewhat obscure resemblance to certain examples of B. angulata^ it represents a much 
larger shell, with a beak strongly incurved, and very different to that of Linnaeus. Besides, 
I believe that Bruguiere's figure represents a liasic shell found in the north of Italy, and 
the same as that termed Terebratula plicata by Lamarck, at p. 254 of the sixth vol. of 
his work, and wherein he refers to the figure of Bruguiere above quoted. When writing 
my report on Lamarck's Fossil Terebratulae, which was published in the fifth vol. of the 
* Annals and Mag. of Natural History' (pi. xix, fig. 39, 1850), I was able to draw the 
original specimen upon which the author had founded his species. I am therefore 

^ To my regret the original example could no longer be found in the Sowerby collection, but I have 
reproduced the original representation (PI. zxt, fig. 14), and here append the description taken from 
p. 189 of vol. i of the ' Mineral Conchology/ so that every one may form his own opinion. 

« Spec, Char. Oval, broader than long, gibbous ; middle of the front much elevated, with three deep, 
but short plaits ; sides with two plaits each, much below the middle. 

« The three plaits in the middle of the imperforated valve, though not continued far into the shell, 
produce three very deep angular niitches, which are filled by as many sharp teeth on the edge of the other 
valve, which is not so much plaited, and is altogether flatter. The length of the edge between the central 
plaits and the lateral ones is remarkable. This is found in the hmestone rock near Dublin, and in the 
black rock near Cork. The stone is generally a compact darkish marble, fetid when scraped." 



RHYNCHONELLA. 109 

acquainted with but a single certain synonym, that of eacavata, published by Professor 
Phillips in 1836. 

The original example of B. anyulata is still preserved in the Linnean collection, where 
it has been compared by myself, as well as by several of our London Palaeontologists. I 
am also of the opinion expressed by the late Mr. Sharpe, that B. angulata^ of Sowerby, 
found in the Jurassic strata of England, is specifically distinct from that of Linnaeus, and 
must receive another denomination. 

Loc. B. angulata does not appear to be a very abundant fossil ; it is found in the 
Lower Scar limestone of Yorkshire and of the Isle of Man. In Ireland it is stated by 
Mr. Kelly to occur at Ardagh, and abundantly at Ardelogh ; but I am not acquainted 
with any Scottish example. On the Continent it has been collected by Professor De 
Koninck from the Carboniferous limestone of Vise, in Belgium. 



Rhynchonella (?) TRiLATERA, De Koniuck. PI. XXIV, figs. 23 — 26. 

Terebratula TRILATERA, Be Kofiinck. Animaux fossiles de la Belgique, p. 292, pi. xix, 

fig. 7, 1843. 
Bhtncmonella TRILATERA, Morris. Catalogue of British Fossils, 2d ed., p. 148, 1854. 

Spec. CAar. Shell sub-triangular or sub-quadrate, with the angles rounded ; valves 
almost equally deep, convex, and flattened along the middle ; a slight median depression 
or groove, originating at the extremity of the beaks, in either valve, extends at times to the 
frontal margin. The beak of the ventral valve is acute, very small, and generally closely 
adpressed to the umbone of the opposite one ; the lateral portions of the beaks in either 
valve are flattened or compressed, while the frontal margin is nearly straight, from the 
total absence of all sinus or fold. From sixteen to eighteen angular ribs ornament the 
surface of either valve, while the five or six central are generally much larger than lateral 
ones. Interior unknown. Two examples measured — 

Length 4^, width 5, depth 3 lines. 
if 5, „ 6, „ 2} „ 

Oda. This remarkable species, of which no British specimen has till now been figured, 
does not appear to have ever attained much larger proportions than those above given, and 
is easily distinguishable from its congeners by the peculiar shape and character of its shell. 
It varies somewhat in the degree of convexity or flatness of its valves, and the median 
groove or depression is more or less apparent. The dorsal valve is more often flatter than 
the ventral one ; the ribs also either diminishing regularly in width from the centre, or 
having the middle ones (comparatively) much larger than those that cover the lateral 
portions of the valves. 

None of the interior characters being at present known, the shell is provisionally 
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located with Bhynchonetta, whence it may be herqafter removed, should the neces- 
sity for so doing become apparent. Seven British examples alone have come under my 
notice, and of these four will be found represented in our plate. Three good specimens 
fix)m the Carboniferous limestone of Alstonfield, in Derbyshire, may be seen in the 
Museum of Practical Geology ; while the remaining four, which form part of the Gilbert- 
sonian Collection in the British Museum, were probably derived from a different locality, 
as they are more triangular and flattened than the Derbyshire examples above mentioned. 
Professor De Koninck, who first described and illustrated the species, mentions that it is 
among the rarer species from the Carboniferous limestone of Vise, in Belgium. 



Doubtftd Species, 

A. RflTNCHONELLA (?) NANA, M'Coy. PI. XXV, fig. 15. 

Atbtpa nana, M'Cfoy. Synopsis of the Characters of the Carboniferoas Fossils of Ireland, 

p. 155, pi. nil, fig. 19, 1844. 

'' J^ec. Char. Orbicular, or slightly ovate, compressed, beak pointed ; surface radiated 
with about ten straight, equal, obscurely angular ridges, none of which reach the beak. 
This little species resembles T. radtalis in form, but is much flatter, and has considerably 
fewer, larger, and more angular ribs, all of which disappear before reaching the beak, as 
in the A. subdentata and rotunda^ Sow., from both of which it is distinct by its greater 
flatness, and more numerous radiating ridges ; it is also much smaller than any of those 
sheUs. Length two lines, width two lines/' (M'Coy's * Synopsis,' p. 165.) 

Obs. As all the endeavours I have made to procure the sight of a specimen of this 
shell have proved unsuccessful, the only thing I can do is to reproduce the author's 
description and figures. These are not, however, sufficiently detailed or precise to permit 
of any comment as to the probable generic or specific value of the species ; and it is even 
possible and probable that A. nana may be but the fry or young of some other of the 
described species, such as of R, pleurodon (?), of which some young examples of similar 
dimensions would closely resemble. The species cannot, therefore, be admitted upon 
such vague and uncertain grounds, and is only here appended for the sake of reference. 

Mr. Kelly informs me that the A. nana is common at Rahoran, in the county of 
Tyrone, and that it occurs in a Calciferous slate, which is situated between the limestone 
and a reddish sandstone, which forms the basis of the Carboniferous system in Ireland. 
It is to be regretted that of a shell stated *' so common," not a specimen could be procured 
for the present monograph. 
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B. Rhtnchonella (?) semisulcata, M'Coy. PI. XXV, fig. 13. 

Atbypa semisulcata, M'Coy. Synopsis of the Characters of the Carboniferous Fossils of 

Ireland, p. 157> pi. xzii, fig. 15, 1844. 

" Spec, Char. Orbicular, depressed ; beak small ; mesial fold broad, flat, with about 
five strong, rounded, radiating ridges, continued to the beak ; sides smooth, or very finely 
striated longitudinally. This species is very remarkable, from the coarsely ridged mesial 
fold, and nearly smooth sides. Length seven lines, width eight lines.'' (M'Coy.) 

Obs. From not having been able to procure determinable specimens of this shell, I 
cannot speak as to its generic or specific claims. Through the kindness of Sir R. Griffith 
I have been able to examine the original example from which M'Coy's lower figure was 
drawn ; but this is simply a flattened, obscure impression on a slab of what Sir R. 
Griffith calls " black calp slate," from Walterstown Skreen, and not very correctly repre- 
sented either in the plate. Mr. Kelly informs me that the shell has been found in what 
he considers to be '' coal shales," at Culkagh, Ballintree, and Walterstown, in Ireland. 



C. Rhtnchonella or Camarophoria (?) proava, Phillips. PL XXV, fig, 10. 

Terebbatula proava, Phillips, Geology of Yorkshire, vol. ii, p. 223, pi. xii, fig. 37, 

1836. 

'' Spec. Char. Beak produced ; radiations obtuse ; mesial fold square. Strongly allied 
to the Oolitic species T. obsoleta and T. socialise &c." (Phillips.) (Carboniferous limestone) 
BoUand. 

Obs. The original specimen may be seen at the British Museum, it forms part of the 
Gilbertsonian Collection, but several other shells which do not belong to the species are 
evidently attached to the same tablet. 

The specimen on which Professor Phillips created his species is of an elongated oval 
shape, with nineteen or twenty small ribs on each valve, but which become obsolete at the 
beaks ; the mesial fold is of but small elevation above the general conveinty of the valve, 
and is ornamented by five ribs ; the sinus is shallow. Length eight, breadth seven, depth 
five lines. 

Notwithstanding the examination I was able to make of the original specimen, I felt 
uncertain as to its being a good species. It might possibly be a Camarophoria, and 
perhaps even an abnormal shape of Camarophoria crumena (?). Until more 
material shall have been procured, it will be safer to consider T. proava as one of the 
doubtful or uncertain species. 
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D. Rhtnchonella (?) gregaria, M'Coy. PL XV, figs. 27, 28. 

Atetpa geegaeia, M*Coy, Synopsis of the Carboniferous Fossils of Ireland^ p. 153, pi. 

xzii, fig. 18, 1844. (Not Atrypa gregaria^ M'Coy, British Palaeozoic 
Fossils, p. 435, Ub. iii d, fig. 20, 1855). 

" Spec. Char. Trigonal ; beak of the dorsal valve {ventral y Owen) very large, produced, 
incurved ; dorsal valve flattened ; sides abruptly rounded ; a very wide, but shallow, mesial 
depression, slightly produced in front ; ventral valve {dorsal, Owen) an equilateral triangle ; 
all the angles rounded very convex ; front margin raised to a broad sinus ; surface smooth." 
" This curious species is very remarkable in form, wholly unlike any of the other Palaeozoic 
species, approaching in size and shape to the Terebratula lineolafa, Phil., of the Speeton 
Clay ; it is the only true Atrypa I know of, resembling in this respect several of the 
Terebratula of the more recent formations. Length seven lines, width six lines, depth 
three lines and a half." (M'Coy, * Synopsis,' p. 168.) 

Oba. Of this shell I am acquainted with but the single ventral valve, that was kindly 
lent to me by Sir R. Griffith, and which I found to agree with the same valve that is 
figured by Professor M*Coy in his 'Synopsis/ but all my efforts to procure a bivalve 
example or the dorsal valve have proved unsuccessful. On such insufficient material I 
could not venture to describe the species, and have, therefore, reproduced that given by 
Professor M'Coy in 1844; for I cannot admit that the shell subsequently published as 
Athyria gregaria in the work on ' British Palaeozoic Fossils ' by the same author, could 
belong to the same species as that of the ' Synopsis.'^ I am also uncertain as to its genus, 
and although placed in PL XV among the Athyri%es with a point of doubt, I now prefer 
to locate it provisionally among the RhynchonelltB, on the simple authority of M'Coy's 
figures, which bear more resemblance to a Rhynchonella than to an Athyria. In my plate I 
have reproduced Professor M'Coy*s three original figures, and have added a drawing of 
the ventral valve that was kindly lent me by Sir R. Griffith. 

Mr. Kelly mentions that the species was derived from the Calcareous slate of Ballinglen, 
Edlbride, and White River, in Ireland ; but the specimen lent me by Sir R. Griffith had 
all the appearance of having been taken from the Carboniferous limestone. I am not 
acquainted with any English or Scotch specimens. 

' It belongs to Professor Hall's Athyru subtilita. 
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Camarophoeia Crumbna, Martin (sp). PI. XXV, figs. 8 — ^9. 

CoMCHTLiOLiTHUS AKOMiTES OEUMXNA., Martin. PetrifiotU Derbienaia, pi. xxx?i, fig. 4, 

1809. 

TcREBRATULA ScHLOTHEiMT, VoA Buch. Ueber Terebratula, p. 39, pi. ii, fig. 32, 1834. 

Cahabophobia Schlothkimi, King. A Monograph of the Permiaa Fossils of England, 

p. 118, pi. Tii, figs. 10—21, 1850. Dav. Mod. of 
British Permian Brachiopoda, part It, p. 25, pi. ii, figs. 
Id— 27, 1857, &c. 

S^ec. Char. Shell obscurely rbomboidal or deltoid, with marginal expansions ; gene- 
rally wider than long ; greatest breadth towards the anterior portion of the shell. Beak 
of ventral valve small, moderately prominent, and incurved ; foramen minute ; sinus vary- 
ing in depth and width according to age and specimen, flattened along the middle. 
Dorsal valve more convex than the opposite one, arched in profile ; marginal expansions 
slightly bent upwards ; the mesial fold commences at a short distance from the umbone, 
and varies in width and elevation according to the number of ribs which cover its surface ; 
the lateral portions of the valve slope rapidly downwards. The ribs which ornament the 
valves generally commence at about the middle of the shell, and extend to the margin ; in 
number they vary from thirteen to twenty- four in each valve, of which from three to six 
occupy the fold, while two to five ornament the sinus. The ribs on the lateral portions of 
the shell are sometimes strongly marked, while at other times they are but indistinctly 
defined. A large specimen measured, without its marginal expansions — length nine, 
breadth eleven and a half, depth six lines ; but the dimensions were generally smaller. 

0b8. Several palaeontologists have alluded to the presence of Camarophoria Schlotheimi 
in the rocks of the Carboniferous period ; thus M. de Vemeuil and Count Keyserling 
state, in their great work on Russia (iS45), that the Permian species was found by them 
iu the Carboniferous limestone of Mount Cheractau, near Sterlitamack ; at Sarana, 
on the Ufa; and at Cosatchi Datchi, to the east of Miask (Oural). In the second 
edition of Morris's 'Catalogue,' C. Schlotheimi is also recorded from the Car- 
boniferous limestone of Derbyshire. At p. 119 of his * Monograph of English 
Permian Fossils,' Professor King states that " Camarophoria Schlotheimi closely 
resembles the Cam. crumena of Martin, which appears only to difier from the former in 
being narrower and more accuminated behind ; occasionally, however, a variety of the 
present species occurs, which can scarcely be distinguished from C. crumena ; in short, both 
species apparently merge into each other so completely, that many would be inclined to 
consider them as specifically inseparable." In a note at the bottom of the page the same 
author has added, that having examined (what I believe he erroneously takes to be) Martin's 
original specimen of Crumena^ in Mr. J. de C. Sowerby's Collection, he found that it 
belonged to the genus Camarophoria; and moreover that a tablet in the Gilbertsonian 

15 
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Collection in the British Museum (erroneously labelled T.pUcateUa^ Dalman'), and mount- 
ing nine specimens, with three to five ribs in the sinus, are undoubtedly Camaropioriat, 
and that his notes state that they are identical with C. Schlotheimi. With all this evidence 
before me, I considered it necessary to ascertain what was really the Anomitea crumeua of 
Martin, and whether the Permian C. Schlotheimi does really occur in the Carboniferous 
limestone ; and it was not until after much comparison and investigation that I became 
convinced that not only were the Carboniferous specimens alluded to by Professor King 
and others specifically identical with the Permian Camarophoria, but that it was impossible 
to distinguish the last from A. crumena of Martin.' 

The term Schlotheimi, given to the species in 1834, by Baron V. Buch, must, there- 
fore (much to my regret), be added to the synonyms of Martin's A. crumena, as we cunnot 
preserve two names for the same species. C. crumena partakes of the general misfortune 
(as far as palaeontologists are concerned) of presenting endless variations in shape and 
number of ribs ; thus we find specimens with three, four, five, and six ribs on the mesial fold, 
and those on the lateral poilions of the shell vary also in number, width, and degree of 
projection. In many examples the posterior portion of the shell is almost smooth, the 
ribs occupying only the anterior half; but in other specimens the ribs commence to be 
visible from the extremity of the beak and umbone, and extend uninterruptedly to the 
margin. Martin's figure portrays one of the shapes presented by this species, and I have 

^ Fig. 9 repreaenU the largest specimen ia question. 

' Mr. Kirkby states that after having carefully examined the specimens and figures of Camarophorio 
crumena I sent him, with some hundreds of C Schlotheimi, he could not find a single character dis- 
tinguishing the one from the other. In both the series of specimens we have the same variation 
in length and width, the same difference in the elevation of the mesial fold, and the same latitude in the 
number of ribs ornamenting that fold ; and that he should certainly consider both the Carboniferous and 
Permian specimens to belong to one species ; that had he found the Carboniferous specimen in a Permian 
locality, and especially in the compact limestone, he would have referred them to C Schlotheimi, withoc 
any doubt whatever. 

As C, crumena is a rather important species, I have reproduced Martin's original figure (PI. XXY, fig. 
3), and will now transcribe the description he has given of his specimen : 

" ConchyliolithuB anomites crumena, scrotiformis, sulcis longitudinalibus subobsolescentibus, margine 
sino 3-plicato s.p. 

" A fossil shell. The original an anomia. Perforate, valves convex, purse-like ; or bellied and gra- 
dually increasing in size, from the beaks to the opposite extremity. Hinge cunred, compact. Foramen 
oblong, yery minute (rarely visible), situate under the apex of the larger beak, w^ich is sharp-pointed and 
incumbent. The surface of the shell longitudinally furrowed ; the furrows few, not more than ten or 
twelve, deep at the margin, but gradually becoming indistinct as they approach the beaks. The three 
central furrows form, in the smaller valve, a convex wave, answered in the other valve by a concave one-; 
both terminating in a deep, three-plaited sinus at the margin. Loc. Winster." 

The representation by Sowerby, tab. Ixxxiii, fig. 3, of the * Mineral Conchology,' does not convey an 
accurate idea of the species under description ; and I do hot believe that Martin's specimen could have 
beea made use of for that illustration, as supposed by Professor King. Some of his figures, likewise, 
appear to have been taken from a Jurassic Rhynchonella. 
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endeavoured to represent some of the others. The marginal expansions are rarely obtained^ 
on account of the hardness of the limestone matrix ; but small portions were distinctly 
visible on several of the specimens that came under my observation, and I must refer the 
reader to p. 26, and PI. II, of my ' Permian Monograph/ wherein he will find perfect 
exteriors and interiors of the species both represented and described. None of the 
Carboniferous specimens showed perfectly the interior arrangement, but the median septum 
and conjoined dental or rostral plates of the ventral valve, as well as portions of the 
septum which supports the spatula-shaped process in the dorsal one, could be distinctly 
seen in several examples. 

Loc. Martin mentions that his shell was not common at Winster and Cromford, but 
it does not appear to be very rare in the Lower Scar limestone of Settle, in Yorkshire, 
whence many examples have been obtained by Mr. Burrow ; and it is probable that 
Gilbertson's specimens in the British Museum were derived from some locality in the 
same county. It has been found also in the Carboniferous limestone of Dovedale, in 
Derbyshire, and in West Lothian, Scotland, by the late Dr. Fleming. Professor de Koninck 
has obtained specimens exactly similar to our own in the Carboniferous limestone of Vise, 
near Liege, in Belgium ; and several Russian localities have been already mentioned. 



Camarophoria globdlina, Fhillip%. PI. XXIV, figs. 9 — 22. 

Teeebbatula globulin a, Phillips. Encyl. Met. Geol., vol. iv, pi. iii, fig. 3, 1834. 

^ BHOHBOiDEA, Phillips, Geol. York., vol. ii, p. 222, pi. zii, figs. 18 — 20, 

1836. 

— - 8EMINULA, Phillips. Ibid., figs. 21 — 23. 

Rhtmchonella EiioMBOiDEA, Morris. A Catalogue of British Fossils, p. 147, 1834. 
Hemithtbis lonoa, M*Coy, British Pal. Foss., p. 440, pi. iii d, fig. 24, 1855. 
Cahabophobia globulina, Dav, Mon. Br. Permian Fossils, p. 27, pi. ii, figs. 28 — 31, 1858. 

Spec. Char. Shell small, globular or rhomboidal, either transverse or slightly elongated, 
entirely smooth up to a certain age. Dorsal valve rather more convex than the ventral 
one, with a fold of modera;te elevation, which, commencing at about the middle of the 
shell, remains smooth or becomes divided into two or three (rarely four) angular ribs ; the 
lateral portions of the valve are entirely smooth, or possess one or two short ribs on either 
side, close to the margin. The dorsal valve presents a rather deepened sinus, which, com- 
mencing at about the middle of the shell, extends to the front, with one or two short ribs 
along its middle ; the beak is small and incurved, but showing between its extremity and 
the hinge line a small foramenal aperture. No marginal expansions; shell structure 
impunctate. Dimensions variable ; three examples measured — 
Length 5^, width 6, depth 4 lines. 

if ^ a ^a* 9> " » 
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OSs. After a lengthened comparison of numerous specimens of Phillips's Terebratula 
rkomboidea and T. seminula, it appeared to me evident that the last was nothing more than 
a young state of the firsts and that neither could be distinguished from the Permian Cama- 
rqpAaria ffhbuHna of Phillips ; the resemblance was indeed so great, that having mixed 
several specimens of each, it was with some difficulty that they could be afterwards sepa- 
rated. I was not able to expose the interior, but the single longitudinal median line which 
can be observed through the transparency of the shell, and which extends for a short 
distance along the back of the beak, leaves no doubt as to the species belonging to the 
genus Camarophoria^ and not to that of Terebratida or RhyncAonella, as was hitherto 
supposed* 

All the description given by Professor Phillips of his T. rhombotdea.^ud. T. seminula is, 
that the first has ''no* lateral plaits and perforation minute,^' while the second has ''one 
lateral plait,'' and the "perforation is (also) minute;" but although some specimens of 
T. rkombaidea show no lateral ribs, other examples present one or two. The fold is abo 
sometimes entirely smooth, one of Professor Phillips's figures denoting that the author 
was aware of the fact ; and it is to this last variety that Professor M'Goy, at a subsequent 
period, applied the specific denomination of Hemithyria longa. We now, therefbrej 
dispense with three so-termed species, and are able to add another to those that are 
common to the Carboniferous and Permian periods. In PI. XXIV, I have represented 
the original figures, as well as all the principal variations of shape hitherto discovered. 

Loc. Camarophoria fflobidina has been found in the Carboniferous limestone of Bol- 
land and Settle, in Yorkshire ; at Longnor, in Derbyshire, &c. Mr. Kelly mentions Cooks- 
town, Blacklion, and Howth, as Irish localities. I am not acquainted with any Scottish 
example. It occurs also in the Permian shell limestone of Tuustall and Humbleton 
Hills, &c. 



Camarophoria (?) LATiCLivA, M^Coy. PI: XXV, figs. 11, 12. 

CAiULROPiiOBi^ LATICLIVA^ MOcy. British Paledsoio Fossils, p. 444, pi. iii d, figs. 20, 21, 

1855 (not Atrypa latielivOg M'Coy, Carb. Fobs, of Ireltnd, 
p, 22, fij^ 16, 1844), 

Spec. Char. Transversely rhomboidal, wide, very deeply trilobed, rounded ; both 
valves convex ; mesial fold elevated, sinus deep ; beak small^ incurved, or adpressed to the 
umbone of the dorsal valve ; foramen small, triangular. Each valve is ornamented with 
about twelve or thirteen ribs^ of which a few have obscurely dichotomised ; they originate 
at a short distance from the extremity of the beaks, and proceed from thence to the 
margin ; three or four compose the fold, two or three the sinus, with wide flattened 
spaces on either side. One example measured — 

Length 10, width 13^, depth 7 lines. 
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Obs, The above description has been abridged, or partly copied, from that published 
by Professor M^Coy, in his work on ' British Paleozoic Fossils/ because, from not having 
been able to obtain specimens of the species, I cannot express an opinion of my own as to 
its specific value. It is, however, more than probable that the shell which was briefly 
described, and vaguely represented, by M'Coy, in his ' Synopsis,' under the name of 
Atrypa laticliva, is specifically distinct from the one he subsequently described and figured 
as Camarop/ioria laticliva ; and although I have no means of ascertaining whether the 
Professor is right while attributing the shell under description to the genus Camarophoria^ 
I have reproduced the name and figures under his responsibility alone. 

Professor M'Coy states, moreover, that '' this species is very remarkable for its few 
ribs, deep trilobation (accounting for the wide, steep, smooth spaces on each side of the 
mesial ridges), and the very small beak. The smooth rostral space, free from ridges, 
extending nearly to the beak, clearly separates this species from H. (JR) pleurodon ; and 
their great size and small number are distinctive characters from C. veniilabrum. Some 
very lai^e specimens from Derbyshire, nearly ten lines long, show an obscure duplication 
of some of the great ridges near the margin. The very small, depressed sides, wide space 
free of ridges defining the mesial elevation, and the extremely sharp angular definition of 
the ridges, separate the species from the obtuse H. {Rh.) pugnus. The mesial septum in 
the (ventral) valve, in specimens of the above size, is from three to four lines long ; the 
divarication forming the chamber in the beak is very distinct, but remarkably narrow, 
being upwards of a line long, but considerably less than half a line wide. 

" Portion and locality. Carboniferous limestone, Derbyshire ; and Lowich, Northum- 
berland/* 



Camabophoria isobyncha, M^Coy, PI. XXV, figs. 1, 2. 

Atrtpa I80BHTNCHA, M'Coy, Synopsis of the Characters of the Carboniferous Fossils of 

Ireland, p. 154, pi. xviii, fig. 8, 1844. 
Camabophoria isobhtncha, M'Coy. British Palseozic Fossils, p. 444, 1855. 

Spec. Char. Obscurely subcuboidal, globose ; length, width, and depth, nearly equal ; 
dorsal valve very gibbous, presenting in profile a rising curve, which is most elevated 
dose to the front, where it becomes suddenly defiected (at almost right angles), so as to 
meet the margin of the opposite valve. The mesial fold is generally composed of four ribs, 
but does not project very much above the uniform gibbosity of the valve ; the lateral 
portions of the beak and umbone are compressed, flattened, or slightly concave. The 
ventral valve is of small depth, and slightly convex to within a short distance of the front, 
when it becomes suddenly bent so as to meet the margin of the opposite valve ; sinus 
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wide md shallow ; beak obtuse, not much produced or incurved. The surface of each 
valve is ornamented with about twenty obtusely angular ribs, which are strongly arched on 
the lateral portions of the shell. 

Length 12^> width 18, depth 18 lines (Sir R. Grij£th's specimen). 

Obs. This species is stated by Professor M'Coy to be common in red arenaceous 
limestoue, underlying the main limestone of the country, at Cookstown, Tyrone, in Ireland ; 
and the only specimen I have been able to examine is one so labelled by M*Coy, and 
which forms part of Sir R. Griffith's collection. With such scanty material before me, 
I cannot venture upon any observations relative to its variations in form, age, and cha<« 
racter ; but the species seem well distinguished from other Carboniferous B/iyncAonella or 
CamaropAortas, by its general appearance. In the ' Synopsis,' Professor M'Coy describes 
the shell as an Atrypa, but at p. 444 of the work on the species of palaeozoic fossils in the 
Cambridge Museum, the author states it to be a Camarophoria. 

"The mesial septum in the dorsal valve strong, and about half the length of the 
flattened rostral portion ; the mesial septum in the ventral one is nearly as long, and 
diverges to form a large wide chamber at the beak.*' 

Sir R. Griffith's specimen does not show the interior, but on the external surface of 
each valve a single median line may be perceived, extending from the extremity of the 
beak and umbone to about a third of the length of the shell, which would indicate septa 
which probably supported processes peculiar to Camarophoria. We are also informed by 
Professor M'Coy, that the shell occurs in brownish siliceous Carboniferous rocks, near 
Shap Toll Bar, in England ; and Professor De Koninck believes that the species is to be 
found in the Carboniferous beds of Tournay, in Belgium. No Scotch example lias been 
recorded. 



i?fl;/i%— STROPHOMENIDiE. 

This family comprises several genera and sub-genera, of which Strophomena^ Strepto- 
rhynchuB^ and Orthis aloi\e have been found to be represented in British Carboniferous 
strata. It must however be remarked, that although the families Strophomenida and 
Productida have been the subject of long and patient research, and that much progress 
has been made towards their elucidation, a great deal still remains to be done before the 
species of the first will have been grouped together with that degree of precision which is 
required in similar investigations ; for it is certain that when we examine an extensive suit 
of the species which are at present located in the genera Strophomena and Leptana^ we 
perceive much interior dissimilarity, and it would be desirable to group more closely 
together those that resemble each other, and to separate those that are dissimilar. 
This, however, is a subject for further consideration, and no good would accrue to science 
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by the hasty fabrication of a number of new genera on half worked-out material and 

ideas.^ 

Palaeontologists appear to have generally agreed as to the propriety of maintaining the 
two families above mentioned, but it is still uncertain whether the characters by which they 
have been distinguished are of the importance at one time imagined. It was once sup- 
posed that external spines were peculiar to the Productida, and always absent in the 
Strophomenida ; but it is now well known that certain species of Orthia were as thickly 
covered with short slender spines as any of the Productida—Q. g., P. pundatus. In external 
shape also many Strophomenida differ but little from certain Productida^ but interiorly 
the absence of the so-termed reniform impressions in all the StropAomenida hitherto dis- 
covered would appear to be the most constant character by which the two families can be 
distinguished. 

In the Strophomenida, as well as in the Productida, no very prominent calcified pro- 
cesses have been hitherto detected, for the support of those beautifully fringed appendages 
which exist on either side of the mouth of the animal, and to which the (improper) desig- 
nation of " oral arms,'' or " brachial appendages/' has been given by the greater number 
of naturalists, and which are now believed to have subserved at once the function of gills 
and of sustentation, and to prove which, as observed by Mr. Hancock, " it is only necessary 
to refer to the manner in which the blood circles round the arms, and is carried to the 
cirri, but more particularly to its circulating through these latter organs, and to return 
direct from them to the heart.'' 



Genus STROPHOMENA, Rafineaque, 1820. 

Of this genus but a single species is known from the British Carboniferous 
strata, viz.: 

STROPHOMENA RHOMBOiDALis, Wahlenherg^ Var. Analoga, Phillipa. PI. XXVIIT, 
figs. 1, 2. 

Anomites ehomboidalis, Wahlenherg. Acta. Soc. Ups., vol. iii, p. 65, No. 7, 1821. 
Pboducta DEPRES8A, Sowerby. Min. Conch., pi. cccclix, fig. 3, 1823. 
— BUGOSA, Hinnger, Yetensk. Acad. Hand, for ar. 1826. 



^ It must be obyious to all, that the present work, whose publication will unavoidably have extended 
over a number of years, can be fairly viewed but as a continual attempt to work out a great difficulty. 
Availing myself, as I have constantly done, of every new discovery made by myself or by other competent 
observers, and imbued with no preconceived idea, I have continually modified my views as science has 
progressed ; and this I must plead as a valid excuse for the changes (contradictory, perhaps} which may be 
noticed here and there in the many pages of which the monograph is composed. It is, however, my inten- 
tion (should I ever be able to complete my arduous undertaking) to correct and co-ordinate the whole in the 
concluding pages. 
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L^PTANA RVO03A, Ljalman. Kpogl. Y^teDtk. Uandl. for.ar. I827> pi. ctI, fig. 1. 
Productus atJADRAMOULARiSx StHninger. Bemerk. uber die Yerstein. des Eifelfl, p. 35, 

1831. 

« 

Strophohena PILEOPI8I89 Dumant. Const. QM. de la Province de Li^, p. 354, 1832. 

— HAR8UPIT. Ibid. 
Productls ELEGAiis, Steintnger. M4m. Soc. Geol. de France, ?ol. i, p. 361, 1834. 
l$TR0PU0M£NA RU608A, Bronn. Lethea, Geog. i, p. d7» pK ii# fig. 8, 1835. 
Prqducta analoga, Phillip*' Geol. of Yorkshire, vol. ii, p. 215, pi. Yii, fig. IQ, 1836. 
• Orthis rugosa, F. Buck. Ueber Delthysis, p. 70, 1837. 

LsPTiBNA TENUI8TRIATA, Sowerby. SU. Syst., tab. xxii, fig. 2 a, 1838. 

— DisTORTA, /. Sowerby, Min. Conch., yoI. yii, pi. dcxv, fig. 2, 1840. 

— NOSULOSA, PiUlips. Palaeozoic Fossila of Cornwall, pi. .juciv, fig. 31^, 1841. 

— DEPRESSA, De Koninck. Description des animauz fossiles de la Belgique, 

pi. zii, fig. 3, 1843. 
Leptagomia rugosa, M'Coy, Synopsis of the Characters of the Carb. Foss. qf 

Ireland, p. 118, 1844 (also 1855). 
r— HULTiRUGATA, M'Coy, PI. xviii, fig. 12, 184/. 

Strophomena rhomboidaus, var. Amaloga, Dav, Carbonifecous System in Scot- 
land. T}ie Geologist, vol. iii, p. 102, 
pi. i, figs. 26—33, 1860. 

Sp. cA. Shell more or less transversely semicircular or sub-quadrate ; valves geniculated ; 
hinge line straight, and as long as the greatest width of the shell, with rounded cardinal 
angles, which are at times prolonged in the shape of expanded wings. The ventral 
valve is slightly convex at the beak, from whence it becomes flattened to a certain distance 
and age, when the valve is suddenly bent downwards at almost right angles. The frontal 
margin is undulated, concave near the cardinal angles ; it afterwards bulges out laterally, to 
form in front a slight outward curve. On the flattened portion of the disc, there exists a 
variable number of slightly undulating and occasionally interrupted concentric wrinkles, 
which turn outwardly towards the cardinal angles, and thus follow the marginal curves. 
The entire surface is also covered with numerous radiating, thread-like striae ; and a small 
circular foramen is generally observable close to the extremity of the beak, and up to a 
certain age^ but which becomes obliterated or cicatrised in the adult. The dorsal valve 
it concave, and usually follows the curves of the opposite one, and is similarly wrinkled and 
striated. In the interior of the ventral valve, two diverging teeth articulate with corres- 
ponding sockets in the opposite valve. The muscular impressions (in this valve) are 
margined by a semicircular ridge, continued from the base of the teeth^ and curving on 
either side so as to produce a saucer-shaped depression ; the adductor or occlusor le^es a 
scar on either side close to a small median ridge, the cardinal or divaricator muscle filling 
on either side the anterior portion of the cavity; the ventral adjustor and pedicle 
muscles do npt appear to have produced any very definite impr^sions, but it is highly 
probable that an attachment for these muscles existed in the posterior portion of the 
saucer-shi^d depression above described, from the fact that a small circular peduncular 
foramen is also observable at a small distance from the extremity of the beak, and which 
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I, 2. Athtris expansa, Phillips. Two remarkable malformations from the Carboni- 

ferous limestone of Hittor Hill and Longnor, in Derbyshire. 
Collection of the School of Mines. 
8, 4. — — A regular and typical specimen from Settle, in Yorkshire, 

collection of Mr. Burrow. 
6. — — A malformation from the same locality, from the same 

collection as 1 and 2. ^»^^'§ 

6, 7. — LAMELLosA, Z'Bvetll^. From the Carboniferous limestone of Settle. * 'v-.'^ 

In the collection of Mr. Burrow. These specimens are ■ ';^ 

remarkable, as they show that in the dorsal valve there 
existed first a sinus, which soon became converted 
into a mesial fold. 

8. — suBTiLiTA, JIall. From near Bolland. British Museum. 

9, 10. — — From the Carboniferous limestone of Kendal, in 

Westmoreland. 

II. — AMBiQUA, Sowerby. A very large example from Ireland. 

12. — — Interior of the dorsal valve (enlarged), from Bakewell. 

This figure has been completed from several specimens in 

the Museum of the School of Mines. • 

13. — — Ventral valve (enlarged) firom silicified internal casts, from 

Bakewell in Derbyshire, and Museum of the School of 
Mines, a, adductor or occlusor, r, dftaricator, 
muscular impressions. 

14. — — Dorsal valve of the same specimen as 18. a a, quadruple 

impression of the adductor or occlusor muscle. 

15. — QLOBULARis, PMlHps. From the Carboniferous limestone of Bolland, 
' and Phillips's original specimen in the British 

Museum. 

16. 17, 18. — — From Settle in Yorkshire, collection of Mr. Burrow. 

19. Retzia radialis, PMHips. From the original specimen in the British Museum. 

Bolland. 

20, 21. — — From Settle, Yorkshire. Collection of Mr. Burrow. 
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I. Athyris Royssii, L'EveiU^. This figure represents the original example of Phillips's 

Bpirifera glahrutria^ from the Carboniferous limestone of 
Bolland. British Museum. The outer layer of the shell, with 
its spiny investment^ is absent. 

3 — 7. — — From Millecent, Ireland. The outer layer of the shell is 

absent. 

8 — 10. — — Three specimens showing a portion^f the spiny investment, from 

Carboniferous shales. Ulverstone, fig. 11, being an enlarged 
representation, to better explain the chsiracter of the spines. 

II. — — This is drawn from Phillips's original example of i^. fimhriatay 

and was communicated by the author. 
12. — SQUAMIOERA, Be Koninck. From the Carboniferous limestone of 

Millecent in Ireland. I have seen many 
examples of this shell from both Ireland and 
England ; and Prof, de Koninck, to whcnn I 
communicated specimens, believes that it might 
perhaps be referable to his species. The outer 
or reticulated surface of the shell is, however, 
absent. 
18. — — From the Carboniferous limestone of Ballina, County 

Dungarvan^ Ireland. In the collection of Sir 
R. Griffith. This is the specimen which Prof. M*Coy 
described (in his 'Synopsis'), as the Martiniapialana of 
Phillips, but beside not being a spirifer, it does not belong 
to Phillips's Devonian shell. 13 shows a small portion of 
the imbricated surface. 

14. Retzia Ulstrix, De Kjminck. From the Carboniferous limestone of Bolland. 

British Museum. 

15. — — Prom the Carboniferous limestone of Wetton, in Derby- 

shire, and collection of the School of Mines. This shell 
has been identified by Prof, de Koninck as belonging to 
his species. 
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1 . JR.HTNCHONELLA RENiFORMis^ Bofwetby. A large example firom the Carboniferous limestone 

of EUdare in Ireland, with three ribs on the mesial 
fold. 

2. — — In the collection of Mr. E. Wood, with four ribs on the 

^ mesial fold. 

3. 7. — — Different specimens from Millecent, in Ireland; fig. 4 

alone being from Castleton, in Derbyshire, and collection 
of Dr. Bowerbank. 

8. — coRDiFOBMis, Sowerby, From the original example in the collection of 

Mr. J. de C. Sowerby. 

9, 10. — ? From the Carboniferous limestone of Eildare, in 

Ireland. 
1 i' 1 R r — ANGULATA, Idnnous, sp. From the Carboniferous limestone of the 

Isle of Man, in the collection of tki Rev. 

J. 6. Cumming. 
12. — — Prom Yorkshire, in the collection ^ of the School 

of Mines. 
16. — — From Settle, in Yorkshire, in the collection of 

Mr. Burrow.. 

N.B. This series illustrates the variations in number of the ribs. 
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PLATE XX. 



1^ 2. Rhtnghonella acuminata, MarHn, sp. Typioal shape. Carboniferous limestone, 

Clitheroe, Lancashire. Gilbertsonian Collection. 
British Museum. 

3. — — From the Isle of Man, and collection of the Rev. J. 

6. Cumming. 

4. — — Prom Park Hill, Longnor, Derbyshire, and collection 

of the School of Mines. 
6, 7, 8. — — Prom Settle, in Yorkshire. Collection of Mr. 

Burrow. 
6. — — Interior of the dorsal valve. 

9, 10. — — Isle of Man. Collection^ of the Rev. J. G. 

Cumming. 
11. — — Prom Yorkshire. Collection of Mr. E. Wood. 

18. — — Prom Ealdare, in the collection of Professor 

Phillips. 
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PLATE XXI. 

1. RHTifCHOiiffi.LA ACUMINATA, vnT. MB8000NIA, PhiUips. From the Carboniferous 

limestone of Clitheroe. 

%. — — From the same locality. Gilbert- 

sonian collection. British Museum- 

8. — — var. with two ribs on the fold; 

same collection and locality. 

4 — 18, — — var. pUcata. A number of vari- 

ations in shape more or less 
plicated, from Clitheroe. Gilbert- 
sonian collection. British 
Museum. 

14 — 20. -^— — Ywr. filatiloba, Sowerby. From Cli- 

theroe and Kildare. 
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1 • Rhtnghonslla pugnus, Martin, sp. From the original specimen, now in the collection 

of Mr. J. de C. Sowerby. Carboniferous limestone of 
Castleton. 

2. — — From near BoUand. This is the average size of specimens. 

8, 4. — — Two enormously large examples from Linton, in the Craven 

district^ Gilbertsonian Collection, British Museum. One 
figure of each of these specimens was given in the 'Geology 
of Yorkshire / they are the largest examples of the species 
hitherto discovered. 

5, 6. — — Two large specimens from Linton, in the collection of Mr. 

J. de C. Sowerby. 

7, 8. — — Front view of two Yorkshire specimens in the British 

Museum. 

9 — 1 2. — — From Clitheroe ; young shells. 

13 — — Interior of the dorsal valve. 

14. — — From Carluke parish, Lanarkshire. 

16. — — Ter. sulcirostriSy Phillips. After the figure in the ' Geology 

of Yorkshire.' 

16. — — Atrypa latidiva, M'Coy. From the figure in the 

* Synopsis.' 



CARBONIFEROUS 
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1, 2. Rhtnchonella pleurodon, Phillips. From the Carboniferous limestone of 

BoIIand. 
3 — 5. — — From Bolland and Settle. 

6. — — A specimen with nine ribs on the mesial fold. 

Bolland. British Museum. 

7. — — From Kerry, Ireland. 

8 — 1 1 . — — Young shells from Settle, in Yorkshire. 

12. — — A globose variety, in which the ribs do not attain the 

extremity of the beaks. 
18, 14. — — var. T. ventilabrum, Phillips. After the figure in 

the * Geology of Yorkshire.' 
15. ^ — — = Tereiratula Mantia, Sow. From the original 

specimen in the collection of Mr. J. de C. Sowerby. 

It is a malformation of Bh. pleurodon, 
IB. — — var. triplex^ M'Coy. From the Carboniferous 

shale, near Carluke, Lanarkshire, Scotland. 
17. — -7- From Professor M'Coy's type of ^. triplex, 

m. — — A malformation, the sinus being twisted to one side. 

Carluke. 
19 — 21. — — var. Davreuwiana, De Koninck. Carboniferous 

limestone, Gilling, Yorkshire, in the collection of Mr. 

E. Wood. 
22. — ? From the Carboniferous limestone of Twiston, 

Lancashire, and coUefction of Mr. Parker. I am 

uncertain as to the species to which this remarkable 

specimen should be referred, a single example only 

having been hitherto discovered. 
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PLATE XXIV, 

1. Rhtnchonklla flvxistiria, Phil^f$i=^ T. tumida, Phillips. From the original figure, 

'Geology of Yorkshire/ tab. 12, fig. 35. 

2. — — A very fine specimen from the Carboniferous limestone of 

Clitheroe, and collection of Mr. M. Parker. 

8. — — From Phillips's original specimen of T. tumida, British 

Museum. BoUand. 

4. — — From Millecent, Ireland. 

5. — — =5 Bk. heteroplycha, M'Coy. ' British Palaeozoic Fossils/ 

tab. 3 D, fig. 19. 

6. — — From Professor Phillips's original specimen, jT. Jlexistria. 

BoUand. British Museum. 

• 

7. — — From Professor Phillips's figure of T. fleadstria, * Geology 

of Yorkshire/ tab. 12, figs. 33, 34. This was 
not very correctly drawn in the work last men- 
tioned : fig. 6 of our plate is a more correct repre- 
sentation. 

8. — — From BoUand. A curious variety. A careful exami- 

nation of the specimens, figs. 1 to 8, leads me 
to beUeve that they are aU referable to a single 
species. 

9. 10. Camaeophoria globulina, Phillips, var. rhomboida, Phillips. From tab. 12, 

figs. 18, 19, 20, of the 'Geology of Yorkshire,' 
and Carboniferous limestone of BoUand. 

11, 12. — — Two specimens from the BoUand district and British 

Museum. I believe the example, fig. 12, to be 
the original specimen on which PhiUips's T. 
rhomboida was founded. 

13, 14. — — T. seminula, PhiUips's 'Geology of Yorkshire/ tab. 

12, figs. 21—23. 

15, 16. — — Were drawn from PhUlips's original specimen of 

T. seminula. Carboniferous limestone. BoUand 
district. British Museum. It appears to me 
that T. seminula is the fry or young of T. 
rhomboida, PhiUips ; and this last is, to aU ap- 
pearance, the same as the Permian C. globulina. 

17. — — Bh. hnga, in M'Coy's 'British Paleeozoic Fossils,' pi. 

3 D, fig. 24. 

18 — 22. — — Different specimens and varieties from the Carbo- 

niferous limestone of Longnor, in Derbyshire. 

23—25. Rhynchonella ? trilatera, Le Koninck, From the Carboniferous limestone of 

Derbyshire. British Museum. 

26. — — From the Carboniferous limestone of Alstonfield. 

Museum of Practical Geology. 
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PLATE XXV. 



1. Camarophobia P isobhtncha, M'Coy. From the Carboniferous limestone of Cooks- 

town, Tyrone, Ireland ; and collection of Sir R. 
Griffith. 

2. — — From M'Coy's figore in the * Synopsis of the Carboni- 

ferous Fossils of Ireland/ tab. 18, fig. 8. 

3. Camarophobia CRUMEN A, Martin. Sp. *Petrif. Derb./ tab. 36, fig. 4. Carboni- 

ferous limestone of Derbyshire. 

4. — — From Settle, Yorkshire. 

6. — — From West Lothian, Scotland. Collection of the late Dr. 

Fleming. 

6. — — From the Carboniferous limestone of Dovedale, Derbyshire, 

and Museum of Practical Geology. 

7, 8. — — From Settle, Yorkshire. 

9. — — From Bolland. British Museum. This series of speci- 

mens or figures illustrates the variation in the number of 
ribs on the mesial fold. 

10. Camarophorta ? PROAVA, FhiUips. From the original specimen in the British 

Museum. It is, however, uncertain whether this 
specimen belongs to the genus Camarophoria^ and 
whether it may not be specifically the same, but an 
exceptional shape of C. crumena, 

11. 12. Camarophoria ? or Rhynchonella ? laticliva, M'Coy. 'British Palaeozoic 

Fossils,' tab. 3i), figs. 20, 21. 

13. Rhynchonella P sEM^suLC AT A, M'Coy. * Synopsis of the Carboniferous Fossils of 

Ireland/ tab. 22, fig. 15. Walterstown, Skreen, 
Ireland. May not this belong to the same 
species as Bh. proava, Phillips ? 

14. Rhynchonella lateralis, Soto., 'Min. Con.,' tab. 83, fig. 1. 

15. — NANA, M'Coy, 'Synopsis of the Carboniferous Fossils of Ireland/ 

tab. 23, fig. 19. Rahoran, Ireland. 

16. Streptorhynchus crenistria, Var. Badialis, Phillips. From the Carboniferous 

limestone of Whatley, near Frome, 
Somersetshire. British Museum. 

17. 18. — — From Gare, in Lanarkshire, Scot- 

land. 1 7 a, interior of the ventral 
valve ; 18 a, interior of the dorsal 
valve. 

19. — — Var. Arachnoidea, Phillips 'Geol. of York- 

shire,' PI. U. fig. 4. 

20. — — In Sandstone at Haltwhistle^ from a 

specimen in the collection of 
Professor Phillips. 

21. — — • From Rutchugh, Northumberland. 

Similar specimens occur in the 
Eildress red sandstone. 
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PLATE XXVI. 



1. Streptorhyncuus CRENI8TR1A, PhiUips. A very large example from the Carbonife- 

rous limestone of Kendal, in the collection of the 
Geological Society. 

2. — — FromDenwell, Northumberland, and collection of Mr. 

Tate. 2a, a fragment of the shell magnified. 

3. — — From the Carboniferous limestone of Lime-kilns 

above Queensferry, Mfeshire, and collection of the 
Iat€ H. Miller. 

4. — — =0. caduca, M*Coy. * Synopsis,' tab. 22, fig. 6. I 

have examined the original example, which is 
nothing more than a flattened valve of A. crenia- 
tria. From Rahoran^ Fivemiletown, keland, and 
collection of Sir R. Griffith. 

5. — — Interior of the ventral valve from the Carboniferous 

shell of Hook Point, county of Wexford, in the 
collection of the Geological Society. 

6. — — Interior of the dorsal valve, from Denwell, North- 

umberland, collection of Mr. G. Tate. 
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